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SECTION 12 .

-::-'ff. « ,..f_”f". BRICK ~MASONRY PUMP'TNG STATI'ON (RN
l2-01. SCOPE. - Thlq sectlon covers briék masonry, complete, -
- 'fo}r ’bhe ;Pumplng Statu,on. SRS CIotom BN Dienl unimin

.,*.J EETEE L S RPN

42202, APPLICABLE PUBLTCATIONS. ~ The Follewire-publications of .
the ;ssues llsted below, but referred to. thereafter‘by basic de51gna-.
tion only form, & part. of. this spec;flcatlon to tpe axtent ;ndlcated‘, -
by the referenpes thereto._ - AR R ,

g.‘“Federal Speciflcatlons.'-’ﬂdw

uxﬂQQySu632 f:? ’ Steel Bar; Rexnfbrcnng~ qur)-Concrete,

G Q-W—héie _.Z -;l ;j w1re, Steel, Garbon, (Round, Bare
. e o : St gte e : - ' and Coated)e -
, E? ﬁmériéanLSBCiéﬁy fbf}Tgéfinéﬂﬁiﬁefiéis"g%aﬁééfﬁé.';{f;;f;
A 153—60 ER Zlnc Coatlng (Hpt—Dlpg on Iron and
L G ‘. Steel Hardwares. ..« . . .. ..
"fwij_ﬁ:“aic 33“59 "iﬁ?tﬁ'jf Concrete &ggregates o lftt"
‘-:IIQJTC 62q58 & Tentatlve “‘ Bu;iding Brlck (Sol;d Masopry Unlts
L - Beye 196077 T, ,: Made' from4glqy or. Shale).# S

L e
P I.;:,.".'AC 90-59

Ceram;c Glazed Structural Clqy o
‘ Faglng Tlie, Facing Er;ck and-
.8oligd Masonry Un;ts.,,u -

c 1680 T Faclng Brlck (Solid Masonry Units
ceol e .Made from Clay:or Shale), including
Tentaﬁlve Rev1sion, 1959 Supplement

e ‘2'¢5266;53Tf1;i.“¢._ 7 Tlme of. Settlng of Hydrauilc Gement
T S ST Ty Gllmore Needleser v . - oy

U glpoaser o ', Nortar, for Unit Hasonry.

ff;?{QQQH@EG-ﬁéxgjf {;;T_-‘ Drylng Shrlnkage of Concrete Block.
:”f;iﬁsﬁéiégﬁiff”“ B TTest for Mo;sture Condltlon of

e 0 N Hardened Conerete by the Relatiﬁe
' Humldlty Method,

12.0




12-03¢ MATERIALS. ~ a. Anchors and Ties. = Anchors and tles
shall be of approved design and shall be zinc-coated ferrous metal of
the types noted below. Zing coating of anchors and ties .shall conform
to ASTH Standard A 153, class B-l, B~2, or B-3, as required. Dowels for
cepings shall be 1/2-inch brass pipe (Iron Pipe ‘Size) of lengths required.

be Bricke = Prick shall be common clay or shale brick con-

fornfing to ASTHR Standard C 62, except brick for interior and exterior
fatings shall g¢onform to ASTM Standard C.216; type FBS, selected: for .
color range of approved samples. Brieck shall be Grade SW, .Facing brick
shall be delivered to the job stacked, and the stacks shall be stored
off the ground and shall be cover@d_with_weatherproof COVEr'Se

ca Precast Concrete (Cast Stone) Trim, = - Precast concrete
(east stone) trim, including sills, copings, belt course, and door trlm,
unless otherwise shown, shall consist of a concrete having a minimum
colipressive strength of30009 s.ie. at 28 days

using 1/2-inch to No. L nominal~size

coarse aggregate relnforced with not less than two No. L bars, FPrecast
units shall. have beds'and joints at right angles to the fdce, with sharp
true arrises, and shall have drip grooves on underside where units overs '
hang the walls. Copings and’ sills shall be cast with washes, and where
overhanging the walls shall have drips cut on the underside. Copings
shall be provided with socket joints. Trim shall be sound; free from
fractures, cracks, blisters, and warping. Sills and copings shall be
of proper width to overhang masonry as indicated. Shapes required for
externzl and 1nternal angles shall be furnished. The ends, except a
B/h-lnchaw1de margin at eXposeéd surfaces, shall be roughened for bond.
Precast~trim items shall have an apsorption of not more-than 8 percent
by weight dfter immersion in witer for L8 hours. Unless precast-trim
items have been subjected during manufacture to saturated-steam pressure
of 120 pounds or more per square ;nch for 5 hours or more, the trim
items shall, after c¢asting, be damp-cured for 2L hours or more, or steame
treated and shall then be aged under cover for 28 days or longer. Prior
to use, ‘each item shall be weétted ahd inspected for crazings. Evidence
of extessive: cra21ng w1ll be cause for rejecticne. Cast~-concrete members
weighing over €6 pbunds shall have built-in loops of galvanlzed wire or
other approved prov131ons for llftlng and anchorlng. .

- . Mortare - (l) Mortar for all masonry shall comply with

. “the property specification for type N mortar as set forth in ASTM Standard
C 270 except that when tested for water retention, the mortar shall have
a- flow, after suction, of 75 percent or more when mixed to an initial flow
of 125 to 1O percent. When tested for compressive strength, the water-
retention requirements for morter stipulated in ASTM Standard C 270 shall
applye When-used in the work, mortar shall be mixed in the laboratory-
established proportions with as much water as may be necesgsary to produce
the workability desired regardléss of initial flow, - The contractor shall
furnish a certified copy of laboratory-established propértions and tests
as evidence that the mortar used in the work meets the requirements of

the property spec1f;cat;on,as mpd;fied herein. No change in the laboratory-
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established proportions shall be made nor shall materials with different.
physical or chémical characteérisiies be.utilized in mortar used in, the

work unless thé contraetbr fornishes:additional evidence that such mortar
meets the requlrements of the property spe01f1catlon as spec1fied hereln.

E-Oh. HANDLING AND STORAGE@ - Masonry materlals shall be stored
in an apprOVed manner ‘that will protect them from contact w1th s0il: ang
exposure to the elements. “‘y'i’ S .

12405, " SAMPLES,: -vThe follow1ng samples of .materials proposed. for
use shall be submitted to the Contracting Officer for his approval thereof
received before material represented by the samples are delivered to the
project site. Representative samples shall: be taken:periodically grom ey
on~the~site stockplles as requlred by the Gontractlng folcer for testlng. »

Anchors and TlGSoib Two of each type prOposed for uses -

b. Brlok. - All shapes, 51zes, and klndu in sufflclent numbers(f
to perform the Tequired tests to show full range of color and texture.-

Ce Sample Panelge = After samples are approved, sample panels o
of eddh type of masonry wall construction required by the.contragt shall
be erected on the Project site where.directed. ' Sample panel§ shall be ..:.
6 feet long by U feet high by the thickness of wall, showing proposed -
color range, texture, bond, and mortar JOlnto

i

12-06. CERTIFICATES¢ . The contractor shall furnlsh certaf;oates
executed in"séxtuplicate prior toldelivery of. the certified.material tD
the project- ‘gitee i Edeh certificate shall be signed by an. authorlzed
officer of ‘the manufacturing ¢ompany and shall contain-the name.and- address
of the contractor,  the project locaticn, and:the guantity- and .dgte . or. dates
of shipment or delivery of the material to:which:the. certificate applleS. 3;
Brick shall be certlfled for ccmpllamce with, all sneceflcatlon requ;rementé.

drancton

12«07, TEST FOR MORTAR. ~ Test for mortar and £o establlsh the pro-
portions: of the mortar torbe used on the work: shall be:;done by an approved
commerelal testing laboratory at the expense of the eontractor. 13;7¢,

12-08 mecTION. ~ 2. General. - Masonrf shall not be erected
when the ambient tempefature is below 35 degrees F,, except ag otherw1se
spetified ‘belows ~‘No frozen work -shall be built upone. No brick or other
unit-having’ a- ‘£ilm ‘of water-or frost on its: surface. shall. be 1laid in the
walls, Mas enry'shall- be .protected from freezing: for LB hours after being
laid, - Masonty evected’ during arid weather when the ambient air has a,. .
temperature of more than 99 degrees F., in the shade and a relative humldlty
of less than 50 percent shall be protected from direct -exposure to wind
and sun for L8 hours after installation. Masonry shall be laid plumb, true
to linéy with level courses accurately spaced with a- story pole, and as
otherwise specifled, with each course ‘

129 -

\



breaking joints with the course next below and with header, course, each
gide. of walls, every sixth course as showne ..Each unit shall be adjusted
to its final position.in the wall while mortar 1s'st111 soft and plastice
Any unit that is disturbed after mortar has stiffened shall be removed
and relaid with fresh mortar, .Bond pattern shall be kept plumb throughout.
Corners and reveals shall be plumb and true. .Courses shall be so spaced
that backing masonry. w111 level off flush with the face work at all Joints.
Anchors and ties shall be provided where required. Chases and raked-out
joints shall be kept free from mortar or other debris. Spaces around metal
door frames -and other builtw-in items shall be solidly filled wlth mortar,

| Anchors, wall plugs, accessorles,
flashlngs, and other 1tems requzree to be built in with masonry shall be
built in as the masonry work progresses. Cutting and fitting of masonry,
required to accommodate the work of others shall be done by masonry
mechanics with masonry sawse. The sizes of any two adjacent units shall
be within permitted tolerances so that the difference between the vertical
faces of such units shall not exceed 1/8 inch. Unibts shall be free from
chipped edges or -other 1mperfect10ns detracting from the anpearance of
the finlshed Wworke

b.- ColdAWeather Installatlon. - Vhen masonry work is authorized
during temperatures below 35 degrees F., gpecial protectlve provisions
as follows-shall be provlded. , e

(1) Vhen the outside air temperature 'is between 35 degrees
F. and 32 degrees F., all masonry. units shall be kept completely covered
and free from ice and snow at.all. tlmes. Either the mixing water or
sand for mortar shall be heated to a. temperature between 70 degrees F.
and 160 degrees F, The air . tenperature on both 51des of “the masonry
shall be maintained above L0 degreasg F,. for a perlod of at least 72
.hours. The gontractor shall submit for appfoval a written statement
of the methods he proposes to use for protectlng the masonry against. |
low temperatures. Bulldlng upon frozen work is prohlblted.

: (2) When the outswde amr temperature is between 32 degrees
F. and 25 degrees Fay in. addxtlen 40 the above provisions, both the mixing
water and sand shall be heated to a temperature between 70 degrees F.
and 160 degrees Fo P

: (3) When the out51de air ﬁemperature is between 25 degrees

F. and 18 degrees. F., in addltlon to the above provisions, calcium chloride
shall be added to the mixing water.at a rate not to exceed 1-1/2 to 2
pounds per sack of portland. cement. Calcaum chloride shall not exceed 1
percent for masonry cement mortars unless speclflcally recommerded by
the manufacturer of. the masonry cement.- : :

(h) When,the out51de air temperature is between 18 degrees
Fo and O degrees Fe, in addition to the above provisions, all Masonry .
units when laid shall be heated to at least L0 degrees F.

12—h B
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(5) When the out51de ajr temperature is O degrees Is
and below, masonr3 work shall be performed only in emergency construcflon.
In addition to the above provisions, 2ll masonry units shall be heated
to a:temperatupe of at least LO degrees Fq Complete temporary inclosures
shall béiprovided for masonry canstruction during sustained subzero ‘
weather, - .

"Ce Joints, = Jolnts, except jo1nus to be calked, shall be
tooled sllghtly concave with a device of as long. ength as practlcable .
and so that the mortar will be thoroughly compacted and pressed against
the édges’'of the units, Tooling shall not be done until after the mortar
has taken its initial sete. The following joints on the weather. side of
exterior masonry-walls shall be raked out 3/L inch and left.ready for
calking: _

(1) Joints between metal frames and masonrye
(2) - Other joints where so indicatede

de Unfinished Work. -~ Unfinished work shall be stepped back
for joinihg with new worke. Toothing may be resorted to only when spec-
ifically approveds . A1D loose mortar shall be removed and the exposed
joint shall be thoroughly cleaned before laying new works Surfaces
of masonry not being worked on.shall be properly protected at all times
during construction operations.- When rgin or shew is immlnent and ‘the
work is discontinued, the tops of exposed masonry walls shall be covered’
with a strong waterproof meémbrane well sequred irn placeq, Adequata pPro=-
V1S1ons shall he made- during constructlon o prévent darage by~ wind.

rI‘l

T Mortar.,-;Mortar that has stlffened because of chemlcal
reaction due +5. hydration shall not. be used¢ . Except as spec1f1ed belcw,f
mortar shall be msed and plaged: in.final position within 2<1/2 hours -
after mixing where air temperatureg.is -80 degrees. F. or.-higher,. and .
within 3=1/2 hours after mixing where air temperature is less than 80
degrees F, Mortar not used within these %ime intervals shall be dis-
cardeds When cement or cements used in the mortar have been tested and
the observed time of . injtial set ag dejermined under: ASTM Standard-C 266
has been dscertainedy the-hine Antenval-during which the mortar must be
pliged in-final positlon may be determlned by an 0pt10na1 meth@d as ..
Fo OWS-e'WT;‘u e v DI

e . FREECEN

Alr temperature 1n degrees F‘ ;E Tlme 1nt¢rval after m1x1ng$
- 80 or hlgher ;Ff‘ ¥§§A$f§t Tlme of 1plt1al set mlnus 1. hour-r
less than 80 . sinrel eje-- Time:of initial set minus 1/2. hour.

In mixing mortar, the maximum. amount of yater:shall be used as negessary
to preduce the wettest workab}e eons1stenqy posu1ble. Mortars that have-

vl
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stiffened within the time interval as determined above, because of evap-
oration of moisture from the mortar, shall. be retempered by adding water
~as frequently as needed to restore the spe01¢1ed con51stency.

f. Bricke = Before belng 1a1d, brlqk shall bé Wetted 50’ as
to have an 1n1t1&1 rate of” absorption of not more than 00025 ounce per
mimite per square inch of bed surfice) ‘determined in accordince with- :
ASTM Standard C 67. Recessed brick shall be laid with the frog side. @~ =
downe Horizontal and vertical joints shall be completely filled with
mortar when lald. ‘Vertical joints" shall be of the same-width: ekeept
for 1nconsp1cuous varlatlons requlred to malntaln the bond.

' (1) Brick facing shall be 1a1d up w1th the better face
of the brlck exposed. Shelf angles shall-bé adgusted as requlred to
keep the masonry joints level and at the propetr elevations - -

(2)  Jointse - Bxposed mortar head and bed joints shall
have a thickness' equal to the difference belieen the astual: and nominal
dimensions of the brick in either height or length, but in no case shall
the average width of any three adjacent’ joints- be less than' 1/l or more
Yhan 1/2 inche . _ ‘ _ .

: - . ' .,r~
' - (3) Back Parglng. - Parglng shall be not less ‘than - :
1/2 inch thick. The spice betwéén the' ektérior face brick and the backe:.: .
up brick and between the backeup brick and the interlor -face- brick T
shall be parged as the wall is belng bullh. The parglng shall oompletely'h=
flll the space between the brlcksa - ST o T

Ze '$ills.and Gopings. - Sllls, COplngS, and other precast
trim shall be Sot with faces plultb ‘And true; - ¥h a full Bed:of mortar, @
£1lling all anchor holés. Bed, horizontal and vertical joints shall be

- 1/b-ineh thlck unless: othervlse Tegulxed o 1ndicaied ‘..Sills and other
precast items shall be leveléd and - tﬁppéd 't place on' these beds ' Upon
completion of the wells joints "hall be ruked out 3xh 1nch back of the
precast 1tems and the jomhts p01nted and tooled

3

12-09. POINTING AND CbuuAThG,:~ Be+ore completlon OF “the’ work,
all defects in joints of exposea ‘exterity masdnry surfaces shall be
raked out as Necessary, filled with mortar,'andAretooled. After
pointing mortar has set and hardened, all exposed clay~brick masonry
surfaces shall be wetted and then cleaned with a solution of 10 percent
by volume of éGommercial muriatis azcid applied with stiffefiber. brushes,
and immediately after cleaning, the surfaces shall be thoroughly rinsed
dovn with clear water. All- magonry surfaces shall be left clean, free

© of mortar -daubs, and with tight mortar joints throughout.,

12~30, WATERPROOFING FRICK. « On' qompletlon of the structure the '
brick masonry shall be treated with a c¥sar;, colorless, silicone water
repellant containing no fillers, The material shall leave no film on

the surface of the brick masonry after it is applieds It shall be spray
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applied to a point of refusal under low pressures The material shall
be Daracone as manufactured by Dewey and Almy Chemical Division, W. R.
Grace and Cos, or approved equals, The material shall be tested and
submitted for approval by the contractor for compliance to the manufacw
turert!s testing proceduress

12e1Ye PAYMENT, - No separate payment will be made for the work

covered under this section, and a2ll costs in connection therewith
shall be included in the lump-sum contract price for the pumping station.

12=7
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SECTION 13 B
SHEET METALWORK, GENERAL

"13-01. SCOPE. % This-section covers:all.sheet metalwork, complete
for Pumping Station. o

13.02. CENERAL. .- Surfaces that are to receive sheet netal and
underlayments shall be even, smooth, sound, thoroughly clean and dry,
and free from défedts that might -affect the application.. Cutting, ,
fitting, drilling, and other operations in connection with sheet metal ™"
required to accommodate-the work of other trades shall be performed.r;wz-
Accessories and other items essential to complete the sheet metal :
installation, though not specifically indicated or specified, shall be
rrovided. Where sheet metal abuts or members inte adjacent materials,
the juncture shall be executed in a manner to assure waterproof construc-
tion. Sheet metal items shall be fabricated and installed in accordance
with the details indicated and as specified. Installation of items not
shown in detail or not covered by detailed specifications shall bevas- -
set forth in the Sheet Metal Congtruction and Specifications piblication
of the Sheet Metal and Air Conditioning Contractors Waetional Association,'
Inc., Wire gage for copper wire shall be Brown and Sharpe. A1l sheel -
metal work shall be 16 ounce copper unless otherwise specified or
indicated.

13-03. MATERIALS. - Materials shall conform to the respective .’
specifications and other requirements specified below.

Asphalt Primér. “deeral~8peeificatinn B5-A~T01..

LY

Cbs Asphalt Roof antlng. - Federal Spec1fication SS~R~00M51a

c. Cogger. - Federal SpeC1flcat10n QQ C 576a, Sheet copper o
shall be 11ght cold-rolled temper.

pe—

: Fasten1ng§. - Fastenlngs not spec1f1ed for'd partlcular
sheet metal application shall be of the type best suited for the: intended
purpose. . Nails, rivets,. and screWs for copper -shall be bronze, copprery,.:
or copper elad. Thickness of copper claddlng shall e not 1eSs than 10

. percent of the diameter of the item."

e. Plastic Cement - Federal Speclflcation SS~G 153, type I

f:‘ Solder. - Solder shall COnform to’ Federal Spe01ficat10n
QQ-S-STl, comp051t10n 8n50 for copper

g Solderlng Fluk. - . Soldering’ £luk- ot -otherwise spec1f1ed
shall be rosin.




13-0t. MINIMUM WEIGHT. =

. ca . oo I
e fable T
Copper,' RN [
. Item designation., . - ounges pex .
T e ~ sguareé foot .
DOWnspouts T : ; 16 ii
Basket stralners Lt e Wire Ga,: st e
. NQ‘ 9 _ l‘ 7' e

| Dowdspout.straps, 00 0 020, 7

2-1nch width e T , i“i‘Ui

"DOWnspout heads | ':fft?_.[”fif;¥ ” T ;;"
Scupper 11n1ng e SO - oly iy

“*Flashings ””iqf,?‘T““”fifff oo ' A ‘

Bage - RSN e 20
Cap & (- ot T m B 16
Through-wall 16

Gravel stops N T

s s . . 4 . hrdstembrpopiomd i
Ch S s o sy e e - DRSS Ml LM
RSt

13-05. PROTECTION OF COPPER. - Portions of copper that will be in

contadt “with built-up roofing and portxons -of-fe¥roue metal' that will be

in contact with copper shall be glven 3 coat of asphalt varnish prior to
applicatlon of the ‘¢opper item. o ‘

-----:‘ ;-w’,_— R .':t-.': e

13—06 SOLDERING, WELDING, AND SEAMING = a.  Soldering and Welding. -

:_Edges of” sheet metal shall be pretlnned‘before-solder:ng is begun. Sold~
" ‘ering shall ‘bé “done’ slowly wlth well. heated _Coppers s6 as to thoroughly

" heat the geams and completely sweat, “the solder through “the Fy1l width
of the sedm. Soldering shall fbllow immedlaﬁely after appllcatlon of the

flux. Upon completion of solderlng, the @eid shall be neutralized and the

_:surfaces shall be thoroughly cleaned.

b.’ Seding. ~ Seaims shell conforh bo the foilOW1ng requirements. -
l 5 Flat-lock seams shall finish not less than 3/h inch

T L N T Y ’ .' S .‘?' “ R

wide. " ¥

e aeso AB) Soldered.lap seams shall finish not less than 1 inch

(3) Unsoldered plain-lap seams shall lap not less than
4 inches unless otherwise specified.
(L) Flat seams shall be made in the direction of the flow.
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13 07 SAMPLES AND CER?IFICATES. S oa. Samples oﬁ Mater&als -

Samples of, materials: proposed for use shall be submitted’ tor the Contracting

LR Offlcer,for approval’on’ reqneot Sufficient’ samples shall be provided
ﬁ¢5for check testlng by the Governmant as required, .

_ b. Certificates of"Compliance.;- Cérﬁlflcates of compliance
with specification Yequirements shall be sdbmitted in triplicate, when
‘directed, in lieu of samples or in addition to samples.‘ Bach certificate
shall be signed by an authorized officer of the’ manufacturfng company,
shall contain.the: héme’ and address of ‘the: contractor, and shall contaln

"itﬁe name and looabxon of the project.

e

13*08 SHOP BRHWINGS. - Shop drawings and catalog,cuts showmng

u»tomplete erectlon i layouts, deﬁalls, and installation ipstructions shall
“hes sﬁommﬁted Tor appreval in accordance ‘with the . SPECIAL CONDITIONS:

nthterials .8hall notive delivered to the sité until after the approved

iq‘éhoﬁ drawings have been returned to the eontractor.. .Details and: layOuts

"shall shpw welghts,” gages, or thicknesses of sheét metal, jomning, expan-
sion-joint spacing; -and procedures to be foliowed. during: 1nstallation,

-/ The contragtor shall be responsible for errors of detailing and’ fabricatlon
1an& for the correct flttlng of sheet metalwork ShOWn on the shop drawings.

1= 13 09, HANDLING AND STOBAGE. - Sheet metal items shall be carefully
handled“to prevent damage to the surfaces, edges, ard ends, -and shall be
stored at the site sbove the grownd:ina coveroé;udry“locatxéni Démaged
items that .cannot be restored to. Aike=new conditlon Wi ld be.rejected.and
shall be ;@placed at 1o addltlona; cost to the Government

L . .“)'
f,_,, i '.\‘.__

13-10 DOWNSPOUT - Eownspout shall be of the rectangular type; size
as indidated. Downspouts shall be factory corrugated, longitudinally and
shall be provided in one section. .Downspoﬂt ohall}botﬂet ‘plunb and clear
of the wall andg: shall.bé”firmly sgcured: to the' supporting. construction N
by 2« idch ~-wide, straps ‘attliched to orimade tategrally with the downspout
Twg- straps shall be!pon1deﬂ for;dogpspout an& 1oca$ed near the top and |
botidm." The strap. et tRe €op.. shall be fixdd. The ‘strap. at the bottom of
the ‘section shall ke :slotted fo permit not léds then 1/2-inch hicvemént
of &ownspout, Elbow £hal¥ oé' ‘Provided where indicated.

. 4 ? ! o
a. Downspout Head. = Downspout: head fbr~squpper$shall “be- style
as shovn and, shallibe ¢losed at the. top with remoéable W1re‘b1rd screén
tha£ is secure;y attached ﬁo the head Hﬂ “2. ,T,--mﬁ". AR

bt ”Abl Scugper. - The interior of the scupper opening. shall be
completely lined with Qh-ounce‘sheet metal . “MThe scupper’ shell: extenq
through the wgll and:empty into downspout: head.~ ‘The metal:lining" ‘shall’
be a littie syaller than" the}openlng £0 allow for expansion and contraction
in the COnneotlng metal work. The top and sides of a 3/4-inch high gravel
stop ridgeé shall be provided at the scupper inlet. Surfaces to receive

the lining shall be coated with plastic cement.

13-11. EXPANSION JOINTS. ~ a. Expahsion and Contraction Joints. -

The number of expansion and contraction jointe required for the sheet
metal shall be specified below. One jolnt shall be provided at the
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center of each run. -Joints shall be evenly spaced.- Expansian and.
contraction joints shall be - s1ip type, loose: locked, and febricaﬁed 1ﬁ
strlct ‘accordance -with the metal producer g8 recommended practlce o

13-12. FLASHINGS. - F&ashings shall be installed at intérsections
of roofs with vertical surfaces, at projectionsthropgh recofs and else-
where as shown o¥ri pecified and as required ty.provide: wetertlght s
protection Edges of flashings concegled in. masonry joints ghall b’ .
turned up 1/4 inch te form a water' dam, and exposed -edges. of flashings '
shell be folded back 1/2 inch.  Cap flashings shall be. prOVlded over
metal or plastic base flashings. e e

.-~ Base Flashing. - Base flashing shall -extend up vertical,
surfaces’ not less than.Oinches and out on the..rcof or horizontal Burface
or beyond cant strip Mot less than L inches. _ Streight rups of base ;
flashing shall be made up in units of lengths conforming t0 the speC1ng
of expansion joints specified in paragraph: Expansion and Contraction ™
Joints and shall be joined together with a 3 inch.loose-locked slip-type
‘expansion joint filled with plastic cement... Intennediate Jolnts 1Qcated
"between expansion joints shall have locked and eoldered seams . Instellam'
tion of base flashing for built-up roofing. shell be coordlnated with”
roofing work. Base flashing shall be installed over the built-up- roofing‘
felts that have been placed over the: cant strips.. Base flashings shall
be covered with two plies of felt with.the +top ply overlapplng the’ piy
beneath by not 12s8s than 2 inches.. Both plies shall be mépped in; place
with hot bituminous material. : Felt.and: bituminous. material shall be’ of
the same type and grade as that used:- for: bullt—up rooflng

b. Cap Flashing = Cap flaphing. shall be installed as shown
and shall lap over base flashing not less than 6 inches, except where
felt base flashing terminates under the cap- flashlng, the cap flashlng
shall be extended down close to the. top of the cant strlp to protect
the base flashlng an B A L ,

c. Through-Wall Flashlng.e— Through«wall flash;ng includes i
all flashlng that extends from the exterior face to the 1nterior or’ backw
face of the exterior wall. -The flashing shall be. laid with a layer of"
mortar above and below the flashing so that the total thickuneés of the e
two layers of the mortar and -flashing -are of the sanme thickness as the
regular mortar Joints ‘Flashing. shall termlnate 1/2 1ﬁch from exterlor
face of wall. A .

d. Sill Flashing. ~;/Bill flashing shall be of the mechanically
keyed metal type. . the sill flashlng shall extend the full depth of the
8111 &nd-not less:than'h inches beyond ends of sill. . The back edge of the
"‘fladhlng shall termlnate 1/2 inch from. the interlor face of the wall

S 13- 13 PAYMENT. - Ne sepamate payment will be made for the work

13-4



Peragraph No.

14-01
102
14-03

=04
14-05

1h4-06

SECTION 14

RCOFING: BUILT-UP
(Index)

Paragraph Title

Scope
General
Materials

Asphelt

Asphalt primer

- Coal~tar pitch

Felt

Cant strips
Mineral-surfaced roofing
Plastic bituminous cement
Surfacing Materials

IS ojolejoie
* s e e Ta'e

Preparation of Surfaces
Application of Roofing

a. General

b. Staendard roofing specifications
c. Flashings

d. Surfacing

Paynent,

Page No«
1l

1l
a3

1.1
-2
12
k-2
1ha2
4.2
A4
-2

143
1h-3
143
kel
bl
Lbd

k-5



SEUTION lh

o
i

ROOFING' Bunr-up

14 -01. SCOPE. - This sectlon coyers built-up roofing, complete, for
the pumping statlon.

24-02, GENERAL. -»Asphalt or tar built-up roofing shall be applied
t0o the roof surfaces indicated on the drawings. Plastie-type flashings,
installed in accordance with tils specification shall be used throughout
except where otherwise. specified or. indicated on the drawings. Metal flash-
ing shall conform to Section SHEET METAIWORK, GENERAL. Asphalt shall be
used with asphalt-saturated felts, and coal-tar pitch shall be used with
coal-tar-saturated felts execept that asphalt-saturated-felt flashings may
be used in conjunction with ecozl-tar-pitch roofs.

14-03, MATERIALS. - The following materials shall: conform respectively
to the specifications and other requirements specified helow:

8. Asphalt shall conform to the following tebulated specificae-
tions L : ‘ e e

ASphalt Chaxacteristics o Test Method o dype B - Type B
T R T ST wlhe iny"Maxs‘jMiu. Max.
Softening pointi (RE&B), OF ¢ i BeS.lsMs D30 i35 #8135 140
Ductility ok 779F,. 5.cufmin., cmeAeS,TaMe DELZ . 12 100
Ductility at hOOF, O 25 cm/mln., cme | 3 -
Lok D E
Penetration at 32°F, 200 g, 60 sec.A s. .M.D5 10 5
oo J79F, 200 g, 5 secuv: no i 2500600 - 15 25
115°F, 50 g, 5 see. U700 90,5 . .
Weight Loss, 5 hrs. at 325°F, % - ‘he8 .T M. D6 O ST [T o ‘_0.5
Penetration of residue at TTOF:‘- - o S
percent of original : ‘ 85 75
Bitumen ‘s'biub‘iefin ce, % o A8, T ML DI6S 9T g9
Bitumen sbluble in n-pentant, %- ﬁ;B:SQWR?l2577 QE:J 1 T3Q ,;: ;': 30 '
Flow test at YS0OF, §°hrs., ofis AeSseMs DII9L . .1 .. 9 . 2 . 9.

Modified
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Asphalt Characteristics ~ Test Mothod " Type A Tyoe B
' : : Min. Max. Min. MaxX.

~.l. Aluminum panel
(611 x 2_3/)+|n X
0.06h")
2, 4s5° £ 19 inclination

3. 1200F / 2°

Spot test E A.A.8.HeOo T102 Negative Negative
© Susceptibility Pen at 115°F - Pen. at 32° -F 2 5

- factor L

'Flash point, C.0.C., OF AS.T.M. D92 b5 425

b. Asphalt primer. - Pederal Specification S5-A-T0L

c. Coal-tar pitch. - Federal Specification R-P-381, type I.

d. Felt shall be either the asphalt-saturated or the coal-tar-
saturated type and shall conform to the following reguirements:

(1) Asphalt-saturated felt: Federal Specification

HH-F-191a, type I, No. 18,
(2) Coal-tar- saturated felt: Federal Specification

HH-F-201, type I, No. 15.

g; Cant strips. Cellular glass or preservative treated woqd.

f. Mineral-surfaced roofing: Federal Specification SSfR-63O
Class 1, _

g+ Plastic bituminous cement: Federal Specification 88-C-153,
type I with asphait- saturated felts and type I1 with coal-tar-saturated
felis.

h. Surfacing Materials. ~Burfacing materials shall consist of
screened and washed gravel., Aggregates shall be hard, dry, opague, and
free from elongated, flat and sharp-edged particles, dirt, clay, loam,
adherent coatings end any other material or foreign substances that would
affect performance and bond or cause deterioration or staining of any metal
with which they would come in contact.
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Grading’ of the apgregate at tilme of-application shall conform
to the following requirements:

Sleve Bize
BT (U. S. Standard.)’ T I Payeent Passing by Weight
A SR SN IR BLIE Lo P ‘-u,‘(, S BRI
e S BRI e 3/1@ G e e e 100 Ll
oo gis 5 5/8-ineh e e e w95'100 i
ST l SApeh L T T L TR 05507 N
No. 6 0- 5

L St

In additian, no‘c. nere than 0.5 percent by weight 2! Of} the::total sample
testedy :shall pass . Np. 200 gleve when tested in accordance with: AS_TM
Method Cll"f'

ll& OLL. EREPABATION OF SURFACES. - The entire roofdeck _construction. -
shall be 'vompleted before roofing work is:begun theéereon,: Roofing shall not
start until roofdeck surfaces are smooth, firm, dry, and:free from dirt-:
and foreign materials, and have been inspected and approved by the Con-
tracting Officer. Projections through roofs shall be prepared properly fok
flashing and secured Infpbsition. : -.or-iflel oL ]

1&-05. APPLICATION OF ROOFING. - a. General. - Asphalt ,she.ll not be
heated above 450°F., and cval-tar pitch shall not be heated above LOQCF.
Rolls of :felt shidll ‘baastacked .in properly protected-piles.snd maintained
at a temperstiure .of dob-dower ‘than 509F::for dot: less tdan 24 hours prior.
to:ideying. : Fglt -and lsurfacing materialcshall be dry.:when applied, ard:din .
anditien the: surfacing saterial shall be heated in ‘dold weathdr.:.. The ambient
temperature shall de at. least hQOF. and rising.: . Asphalt and.cosl=tar pi‘t-ch
shald: be hot: when ;appliedy dnd:layers of. felt shalli ke laid dmmediately -
behind ;themop:and. . shall be free of wrinkies: or-buckles.: ‘As-each coutse "
af el ds: mopred sinta b pitumen - the atrfage:. of the felbs. ghnall-be! . .
carefulil: broemed=-in. with an 18- o 20-inch-wide: soft-fiber=tiyre: Lfloox . -

cdbroom sufficiently tolobiaih domplete -adhedion betweeh plies .and to close .
ouwbdny air pocketss It is-mot permisgible to mop half ithe widbh of
sheet and turn beck.therigther half. and wmop.under That. portion. -Workmen .
shall not walk on mopped surfaces when the bitumen is in a sticky
condition. ‘Either coalwtar wod.asphalt products: may be used at the
option of. the contractor. . Bath layer: ofi:rodfing felt shall be carryied.: .
up -to Hop of cant strip.: ‘Where geuprer is indicated, Seply-built-up ¢ -
roofing, without surfacing, shall be installed to out face of building. .~

, (1) 1Isvping felts.iw.Felis ~slhall be land w1th not less
than the followmg laps: Sl
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v -:“'yﬁ~77T35162131;ﬂﬁpﬁrfﬁf EQ?fiﬁg;Félt§:ﬁ& o

R Laps in inches fpr Starting widths in

'Leyers or plies 36-inch felt inches for 36-inch felt
5 29 v v 815, 22, 29, and 36

End laps of roefing felts shall be © inches,

©b. Standard roofing specificatlons. - The follOW1ng standard
specifications eptablish the minimam requxrement for the‘cbnstruction
;and application of ‘bitumincus slag~ or gravel-surfaced, bulltwup roofings

(1) Type EACS, slag- or gravel-surfaced, asphalt, built-up,
., - 5-ply roofing:od concrete gurfaecess - The built-up roofing shall consist
74 of not less.than the: following quanhities, 1n pounds, for each lOO square
i . feet of roof surface- i

' Asphelt prdmer ¢ vt it o C.10

5 layers of asphalt-saturated rag felt : R 4
Asphalt - L 195

‘;:Rooflng graﬁél‘ R A - 400
RN v ST S U B IR T e
‘ '"The conbrete wcof surface shall be coated with asphalt

~pr¢mer, uaing not- less thah 40 pounds per 100 square feet, Over the

-asphalt: primer; when dry, channel:or- Spot mopping shall be applied at.the
.. rate.of not lebs. than 15 pounds: per 100 square feet., Channel mopping shall
+.; ~be done in-one dlrectionswith approximately 6-inch spacing between strips,

7 leaving ends.opeén.’ - Spots intépdt mopping shall be spaced uniformly, per- -
witting no closéd pockets between: Five layers of asphalt-saturated felt
shall be rolled-in'dmmediately after the hot mopping, over the entire roof
surface, -and . lapped in accordance-with table I. Each sheet of asphalt-
saturated felt. shall 'be mopped~id-the full width of the lap with hot asphalt,
using. not. less.than 30 prunds.per 100 square feet for each mopping. Flash-
Cing shall be installed and surfacing shall be applied as spec1fied.

. (2) Type 57CS, slag- or gravel surfaced, tar, 5-ply roofing
on concrete surfaces~ ‘The built-up rooflng shall consist of not less than
the following quantitles, in pounds, for each 100 square feet of roof sur-
face; . .

..5 layers of cozl-ter saturated rag felt 75
Coal-tar pitch . o 225
Roofing gravel 400

The concrete roof surface shall be gilven a uniform coating
of hot coal-tar pitch, using not less than 50 pounds on concrete per 100
square feet. Five layers of coal-tar-ssturated felt shall be rolled-in

bl
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immediately after the hot-mcpping, over the entire roof surface, and
lapped in accordance with table I. Each sheet of coal-tar-saturated

felt shall be mopped-~in the full width of the lap with hot coal-tar pitch,
using not less than 25 pounds per 100 square feet for each mopping. Flash-
ing shall be Installed and surfacing shall be applied as specified.

(3) oOption. - Fiber-glass mats, resinous-bound and asphalb-
loaded, laid in the same number of plies as specified for asphalt-saturated-
felt built-up roofs and in accordance with respective specilfication may be
applied a8 an option, provided; (1) The first ply or base sheet shall be
mede of glags fibers speclally reinforced with random-coriented continucus
glass yarn and saturated or loaded with not less than 12 pounds of asphalt
per 100 square feet. Over concrete deck one ply base sheet shall be spot~
mopped to deck using 12-inch spots on 2h-inch centers longitudinally in
three rows per width of sheet staggered at the rate of 15 pounds per 100
square feet, (2) The ply sheets shall be made of glass fibers specially
reinforced with random-oriented continuous glass yarn loaded with an
average of 6 pounds of asphalt per 100 square feet.

¢« Flashings. - Flashings shall be provided in the angles formed
at cants and where required to make the work watertight. Except where
wetel base flashings are required, indicated or specified, built-up
flashings shall be provided and shall be installed before the top pouring
and surfacing aggrepate are applied to the roofing.

(1) Built-up base flashings where indicated shall consist
of four layers for five-ply roofing, of No. 15 saturated rag felt and one
layer of 88-R-630 mineral-surfaced roofing cemented together with plastic
roofing cement. When asphalt materials are used, masonry over which
flaeshing is to be installed shall be primed with asphalt primer and allowed
t0 dry thoroughly. The four layers of paturasted felt and the mineral-
surfaced roofing shall be evenly bedded in bituminous plastic cement spplied
with a trowel, using not less than 50 pounds per 10 square feet per sheet.
The first layer of felt shall extend out onto the roofing at least 2 inches,
and eech succeeding layer shell extend at least 2 inches beyond the pre-
ceding layer. Flashing sheets shall be approximately 5 feet in length
and shall be lapped not less than 6 inches with laps staggered in each
layer. Mineral-surfaced roofing strips shell be cut from the width of the
material and laps shall be made with selvage well cemented.

(2) Metal base flashings, cap or counter flashings and
gravel stop are specified under SECTION. SHEET METAIWORK, GENERAI..

d. Surfacing. - After roofing felts have been lald and flashing
is instelled, the entire roof surface, except cants, shall be coated uni-
formly with hot agphalt or hot pitch poured on at the rate of not less
than 60 pounds and 75 pounds per 100 square feet for asphalt or pitch
respectively. While bitumen is still hot, the surfaclug aggregate materiel,
in the quantity herelnbefore specified, shall be evenly bedded therein.

14-c6, PAYMENT. - No separate payment will be made for the work
covered under this sectlon of the specifleations, arnd all cosis in connee-
tion therewith shall be included in the applicable lump-sum contract price
for the pumping station.
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15-01. SCOPE. - This section coveré metal doors, complete,. . . ...
for Pumping Station. o i

15~02. SHOP DRAWINGS. - Shop drawings shall be submitted fpr ap- . .
proval .in accqrdance with the ,SPECIAL. CONDITIONS, . and ‘approval received
before delivery of doors. DraW1ngS shall indlcate details of constructlon,
method of assembling sectlons; location and installation of hardware} sizé,
shape, and thickness of materials; joints and.connections. .- .

R R e P A TR O S R

15.03. SHOP FINISH. - Steel surfaces shall be thoroughly cleaned, snd
exposed surfaces, shall. be, filled and ground smooth. All sieel for.doors
shall be zinc-coated. The coating shall be applied by hotndipping and
shall conform to ASTM Standard A 386-59 except, that.the weight of coating
shall be not less than 1.25 ounces per square foot ‘of” sufféce., Doors
shall be given a phosphate. treatment conform;ng to Fedgral Specificatlon
IT-C-400, Type I, and prime coated in accordancéd with the manufacturer‘s
directions or cleaned and prepared as. speelfied for galwanlzed surfaces
in the PAINTING section and coated with a primér conforming to Federal
Specification TL~F-6llb, type JE.. . 4 el g .

15-0%. FIELD MEASUREMENTS. - The contfactof“éﬁail*ﬁerify“all"*“““'"
measurements at the ‘building-site.and shall, bg.responsible for dimensions,
fitting, and the proper. attachment qf items d;rectly connected with the
door installation, . . . -

1505, GENéRAi*REQUiﬁﬁﬁﬁﬁisl S ‘Metal. L Metal'shall Be’ solds
roliled, - streteher+leveled asheet. steel‘of gages herelnafter specifled and
shall~have qlaan amgath surfacas.pkdfmﬂn N b e

b, w@rkmanship.,- The finishgd workashall be atrqng and g;gia ;;
neat in appqgrance, free. from defeqts, Warp, or puckle._ Molded mémbers =
shall be.glean~cuky stramght .and, true,iw1th JOlntS coped or, mitere& well :
formed ,and datrye. allnement.. Eyposed weldeﬂ Joints shall be dressed

smoothes ..o s e e S
B L B . ".L\‘ ,_.J x':;.-_,'..“, .x,i._{,. ,',;_’jf'_{'_: .-,:- PR

Ty Size and’ Thlckness‘;— Dodrs shal; be of design 1ndicate&,_ 3
1-3/4 inchqs thick.m ‘Door clearandes, shall Ye’ ‘not’ more ‘than the following;
3/32-nch 4% jatibs and heads, ang’3/ 16-1ncﬁ at botpomy - _

Lol "é& StiIe%Euies.”T The Idck edges:of stlles shall‘be beveléd -
l/B-inch in 2 indhes.
on the active leaf, surfacé-nounted or redéssed.

. . o \ o ,
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e. Provisions for Hardware. - Doors shall be mortised, rein-~
forced, and driiled and tepped to receive template hinges, and locks.
Surface-applied hardware for' @oers: shall be' provided ﬁzth reinforecing
only. . Drilling and topping Shall e donk ih’ the fielfv Reinforeing
plates shall be ll-gage for=m0rbised-hardware and lhwgage for surfaceﬂ o
applied hardware. : - T

R T T o e o

£. Hardware. - The inactive leaf of the entrance door shall
have 2 pair butts, one chain bblt; & -foot bolt, and a door holder.
The active leaf shall have 2’ pair of butts,: lock, and door closer, and
door holder. -Six keys shall be prOVided.

#Butts - 2. pair eachrleaf, Type T-21h7 USP, 9* x u-l/e'
(non-r151ng, nOn-remevable plns when aoors: aré closed)

¥0ilite bearing butts may be furnished at contractor s option.“j"

Foot bolt, type lOQlB modlfied for 8‘

Chsin bolt, type 1021A modified for 8'.

Door closer, type 3@01, 51ze VI wiﬁh corner bracket.

Lock, type 1235-255 I RSP . - R :

2 door holdevs, type- 1172,J51ze A R “]__'];;1j:'f

The above hardware shall conform to the appllcable requirements of the ‘
following Federal Specifmcatxons.ﬂn;~ b ¥

FF-H—lo6a Hardmare, Builders, Locke and Door Trrm.
FF-H-1llla Hardvare, Builders; Shelf and Mlscellaneous.
FP-H-116c - - Hinges, Hardware; Builders. - - ; o
FP-H-121¢ ru'Bardware, Builders, Door Closing Devices. Lo

15-06.. “HOLLOW METAL DOORS, HINGED TYPE. - Flush doors shall be"*
constructed of two outer sheets of 16~-page steel with edges welded and
finished flush. The outer face sheets shall be reinforced vwith 20-gage
interlocking vertical ‘channels: o Z-~.embers: spaced not pver 6. inches
apart and spot-welded. to outer face gheetss - Tops &and bottoms of
doors shall have continuecus’ reinfeoréing channéls welded to face sheets. -
Sound-insulation fillers of cork, fiberboard, mineral-wool board, or
asbestos -shall e plated iull‘height in- spaces- ‘between relnforcing o
channels.. Tops. and- bottoms of &oors shall have 16-gage continuous- ' )
channel closures welded to the face sheetd. ~Metal moldihgs aroimd
glazed openings and Zlouvers shall be 20-gage metal. At the contractor's
option, a continucus~truss inner core of sheet metal not lighter than
28-gage may be substituted for the reinforcing specified above providing
it is spot-welded to the face sheets every 2~3/h inches horizontally and
vertically over the entire surface of both sides.

15-07. PAYMENT. - No separate payment will be made for the work
covered under this section, and all costs in connection therewith shall
be included in the applicable lump-sum contract price for the

Pumping Station.
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SECTION 16 '
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16-01 " 6COPH & 'Thifs -sectién covers electricsl work complete,
including service from é&sting ‘building No. 2Y of the Yardney Corp.

16-02. - APPLISABLE ‘PUBEICATIONS = he following publications of
the lssues li,sted below, but referred to thereafter by basic desig=
nation SRIYS féim = phrt of this specifichtion to ‘bgﬁé extén'b indicated
by the references thereto:

2. Federal Speeificatiodege. . oo AL N T L

L TEERLCISEE- T donduit “Outlets “(CHst-Troh, Mallesble-
Iron and uast-Alunﬁrium, with Covers
o R ,and Accessories, -~ for Shore Use).
TWECES96 <7 Connector, Plug, Electrical, Con~
nector, Receptacle ’ Electrical,
Plate, Wall,- Electriﬁal.. . J»l

s A BAFdRg P LA o itaiunn

Pl Mrle s watyaertay

R SR Y Fgtigh for Blectvical} Cable and
e e e ezt e o Blexible Metal. Conduit. .
AR TS TN = % 7 PR RSt A .:.‘;E’ittingsufor Condui’t,- Metal ; ‘Rigid
e & Amel (Rigld Steel and Electrical Metallic
T N 1R
ST TEOTR LS .Jltubing)-. .

" WRTHEOLE . e EEEDE S MEE bt ic i Fhsaridkscent
e Large s Tungsten-Filament. :
LI -".’. WA o
L gfatielleg e e Iainpholdérs : -(Soéke%s),- Mediume
ek IBRrEwLSRETTT eherdl Strvice.

oF otfnrn i i*fﬂ-P-13.‘ta SRS _ ?'due‘lbow&ﬁ; ‘ ’ﬂi { Btic
& Amed - ST TES I ydutreBreakere, . o0 sliinn i el

T ?f,: @ %?-&EE€EL€§ i,

“S’pﬁlce i Gonﬁuctor i

‘ Swi“tchés; %ggle, Siﬂgle-Uﬁi'& wmh o
Moi:oﬁ’é f’ra.ctional Horsepwer, R
*(Rl‘k‘»e’rnatiﬂg-%rren%) ST

t e g e baag ™
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Tr-E-480b Enamel; Gloss, Synthetic (for Exte-

& Am~l rior and Interior Surfaces).
. IP-P-636b . .. . Primer Cogiing, Synthetic, Wood
- 7 and Feprous Mepal. T .7 L
| WW-C-566a - Condult, Steel,“Flexible,:_hl o
}WW~C 5810TT; :L’;Conduit, Steel, Rigid, _ C-Coated. : o

b. Military Specifications. -

- et e, 5 - -,‘.
. gl [ - ),.
e R AR A

. MIL-T-70LC Treatment and Painting of Material.
& Am—l - .

"MIL;IA7798A':Tﬁ'Ihéulatidn Tape, Electrical, Pressure-

& A2, Semsitive Adhesive, Plastic.

“‘e.” Netionsl Fire Protéctioh Assoclation Publication. -

No. 70 . . Natlonal Electrical Code (Current Issue).

< de .National Electrical Manufacturers Association Standards. -
FCRN SR Industrial Control {Current Issue).

Se - Uhderwriters!,Labcratgrie$, Inc. Standarqc.,-

Cabinets and Boxes (éﬁrrént Issue ).
.Industrial Control, Equipment {Current Issue.)
Servise Equipment (Current Issue.) '

16-+03,, GENERAL. ~.a.. Rules. .- The installation,shall conform to
the applicable rules of the National Electrical Code. ;'J

b. Coordination.. - The contract drawings indicate the extent
and the general location and arrangenent of equipment, conduit, and
wiring. The contractor shall study building plans and details so that
the outlets and equipment will e, properly located and readily
accessible. Lighting fiztures, equipment, and outlets shall be located
to avoid interference with mechanical .or structural features; othervige,
lighting fixtures shall “be symmetrically located according to the room
arrangement. If any coaflicis occur necessitating departures from the
contract drawings,.details:of departures and reasons- therefor shall
be submitted as soon 88, practicable for written approval of the

Contracting Officer.
) s e



~ ¢. Standard Products. - Materials and equipment submitted for
- appraoval shall_be the stendard cataloged.products of concerns. regularly

engaged in.the manufacture of the products. and shall; be the-lptest stand-

ard- design that conforms ‘o the specification reqpirements.
[ A ! ¥oie
. d. Materials and Equipment Schedules:?”_As Foonnas pracmicqble
~and vefore “sterting installation of any materials or equipment, the eon-’
' tractor shall .submit: to the. Contractingxnffioerffpr approvel a complete
list in six copies of materials and equipment pnqposed“for'instaliation,
This list shall include menufacturers! names and material or eguipment
identiﬁication.such.as Styles,. types, Or; catalog numbars to permit
reedy and complete identifica&xon.;.uim,w .J,J“ . S
,;

» A@prowal,of MaterLals..- Approval of. maxerials will be y
" based on the manufacturer's published data.  The label or, listing of
the Underwriters' Laboratories, Ine. will be accepted as evidence P

" that the materials or. equipment conform to the applicable standards
of thet agency. In lieu of this 1isting, the contractor-shall submit
a stateyent from a nayicnally reeognized, adequately equipped. testing
agengy. indigating that the items “have been tested in: accordancq Vi
required procedures and that the materials and’ equipment comply with'

‘all contract requlrementss.. A, pannfactyrer!s statement indicating,complete

' compliance with the spplicable Federal or Military- specificaﬁion, or
the ASTM, NEMA,. .or:atber commercial gtendard ia acqeptahlen

16<0k. ;. MATERTALS, AND; FQUIPMENT,s . The: following materials and equip-
ment shall conform to the respedtiye. specifioations and.other reqpirements

specified herein.

u‘i"

| a.' Cabinets. haervriterst Laboratories, Inc., Stgndard for,..
_Cabinets and Boxes.

b. “onandt. = (1Y Flextble Sheel Conduit. - Fedéral '
Spgcifxeation WWquEEE

-=.._~.:. Wi ;Jl:-; pdnl SO SLSTRE A N AR VR I VT TR ..,_ P2l

Yo (2) Zinppcpated'rigid,sfeel con@uit. - Federal Speci-
fica.t:l.op WW-C-ﬁBl- Rt

¢. Connectors, wire Qressure.-— Federal Specification W-5-610.
T G EARED: i!;:;s Cable and. Conduit. - Federa} §pec$fications o
_W.F.hoe ahd W-F-80d, . T, '

RS

=e.o,g§ggg.';ﬁ(;) Incandescent lamps, large.-- Federal Speci-'ﬁi

fication HeLm10L.

(RN

b- Lot S-S A -,‘-,’u' L _~g<_' RO PR RO



A e » s
A e

L ‘Motors. - (l} fractienal—horsépower motors» AC.r-fL'-u R
Federal Specific ﬁfons CC-M-636 : R g o .Wflﬂ* S N

,‘.-;r‘.x £

B+ DMotor. Controls. - NEMA Standard IC 1 and Underwrlters'
Laboratories, Inc., Standardiﬁérlindhstrial Contmel quipment- j.

* Oubletdi - 1) Con&uit, cast metai br malleabie metal. --:;
Federal’ SpeCifi&étibh‘W-C-586 R , ‘ ‘
i. “Panielboards i’ o (l) Circuit-breaker-type panelboar&s.'—--‘-v“
Federal Specifications W-P-131l. Circuit breakers shill conform $o o
class A requirements.,JTwonsingle pole circult breakers with handle
tie or beil or equivaIent conetruction are~not accepxable for a
double-pole breaker. o . , s

H .,
R

Receptacles. - Federal Specification W—C-596.

- T

k. ' Servics Eqpipmeﬁt.f- Federal Specification -5 —865, type
ND and Un&erwri%ers' Laboratories, Inc., Standara for Service Equipment.-»w

L :!‘ Lt

n

“:*",1 *sbckets, mediﬁm—scrEW“baSe. - Federal specification w-L-l. S

.s.‘-,._._, TR AT . ST

m, SplicE; bonductor.:d Federai bpecification WS- 610¢

" “Bwitches = (1) Enclobe& safety*switches. A Feaeral
Speclfication ‘W=52B65, type NDS as-indicated.’ - v B
(2) Snap switches, single-unlt type. - Federal Speci—
ficationg W-5-896." ~ - v . D

o. Tape. - (1) Plastic tape.la Military Specificatlon MIL-T-7798.

16-05. WORKMANSHIP. - A1l materials and equipment shall be installed
in accordance with recommendations of the manufacturer as approved by
the Contracting Officer, to-contori ¥ith the contract: documents. The
installation shall be accomplisbed by workmen skilled in this. type of
WOI‘K .,

16-06 GROUNDING. - Except where specifically indicated otherwise,
all exposed.non-current-carrylng metellic.parts .of .€lectrical - equipment,
racevay systems, and neutral conductor of the wiring system shall be
grounded. The ground connection shall te made at the main service
equipment and shall be extended to’ the point of entrarce of the metallic
water service. Connection to the water pipe shall be made by a -gultable
ground clamp or lug connection 10 a plugged tee, If flanged pipes are
encountered, connection shall Te made with the lug bolted to the street

side of the flange connection.

16k



16-07. WIRING METHODS. - a&. General. - Generally, unless other-
wise indicated, wiring shail consist of insulated conductors installed
in rigid zinc-coated-steel conduit.

AT .‘. f.;‘«

.(.a:‘. MR B SR

b. Conduit Systems. ~ Conduit systems shallkbe installed .in..
sccordance with article 346 of the National Electrical Code, Minimunm
size of ‘¥aceways foribranch’clreuit’ wiring shall be- 3/4 inch. Raceways
shall be ‘conceéaledwithin finishea walls, ceilings, and:floors whebre : L
possible and shall bé kept 6 inches away Trom parallel rusd of! ‘flues an&
steam'or’ hot*water pipes; Raceways shall be- supported dnd’securediat:
intervEYe 6L nét’ ‘more than' 8 feéet. :Bposed racéways shall have: runsx,a
installed  parallel or perpendicular to wills, structural- members, ov'
intersections of vertical planes and ceilings. Field-fade bends an& EPER
offsets shall be wade with en approved bickey or condult-bendlng machine.
Changesiln ‘dfrection 6L runs Bhall: bé'made ‘with éymmetrical bends or
castenétal- fltﬁlﬁﬁaé‘ Crushkéd oy deformedzracéways ghgll not-beadn-inlone
stalled. TraprL sacevays in’ damp and wet locations shall Be:avolded: i
where possiltle. Raceways shall not be instaelled under the firepit of
boiléfs and“furnaeasi ' Oare shall be -taken ‘bo prevent the lodgment of
plaster, dir%; or trash in raceways, boxes, fittidis;vdndiequipment. . L ol
during the eourse of construction. Clogged raceways shall be entirely
freed of -obgtiuctiors i shall be -repliced. .Condults.éhall be fastened
to all sheet-wetal boves and cabinets with two leckoubs where required
by the’ NatwonnL ELenir:nai Gode, whére 1nsulat1ng ‘bushings are used,
end where bushings canodt be’ brought “into ‘Tirm conbact-with the ‘boxj.
othervwise, a singic locknut and bushing will be acceptable. Bushings
shall b instelléd oA the ends fof 141l conduits ard-shall ve:of the 1nsulat—
ing type where feguired by the National Blectrical Codes PRittings in- ;
stalleé In doncrete shall.be cancrate—tigﬁﬁ, :and-where installed “in..
vwet lecdtions er éxposed 1o the! weatﬁer,»fittings shall be. paintights « 2
Raeeﬁays -EHoEEE "Hﬁpan91on jﬁmnts i comerete tElabs fshall e ipro=~ i i
vided withisuiyaedr expansion fzttings.~~Raceways Apstalled: inderground ..
or uvhéep #ld¥s o grade -shall be doated with an  asphaltid . paint,- plastic ;
coating, or: skt 1 He “iragped ‘with 4 -pressure-sensitiveliplastic tapesi i
Wooden plugs‘“ﬂ ted in .concrete or mASONry are not accepiable as a
base'for. radsiiay! fdntenangsy'nor-shall "PECEWEYE O pips straps be
welded to stk alruetires ” Racéways 5Hall be' secured by Pips. atraps
or shglféﬁef§¢‘603¢ed by wall: “brackets, ‘strap “hengersyor ceiling:: :
trapedé, Tas 0y ‘exvEnsion bolts -of condrete, - -Ngilstype nylon w1 o
anchorg“or ths igfudsyodpiven idHBy ‘atgowder.chayge and provided. .l i
with loek washers ant puts, are acceptable in lieu of exparision bolts.: .. -

log o Ingulated Wire Tand Cable. - (1)/-Generaly = {a)- All'wire -~
and cable for power; ‘eontrol end lighting sjstems sball ©€ single = ...~
conductor eablés, inSulated dé specified below with either-a heat and . -
moisture-resisting or an ozone-resisting grade of:inmsulation and ..
with heavy duty oil resistant thermoset¥ing synthetle compound, Neoprene
jackets, all: conferming to the Bpeeifie requirements specified below.
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(b) The conductor size ‘shell Be M2 G except
as indicated on the drawings._u o

(2) Materials, Construction, and Tests, ‘unless other-
wise Spec;fiEd, shall conform to.the .applicable requirements of the .
IPCEA-NEMA Standards Publication No. WC 3-1959, March 1952, Entitled.,"‘
" Rubber-Insulated.Wire ang, Cable for the Transmission and Distribution
of Electrical Energy". Parts,. sections, appendices, grades and classes
specified hereinafter will refer to, the above IPCEA—NEMA standard,
unless otherwise stateds - .

: (3) Conductors shall be of tin. or. lead alloy coated
annealed copper wire conforming to. all the applicable requirements of
Part 2. Conductors shall be. solid or stranded as required below,

(a) Pover. Circuitu. - (l) Conductors. - Qonéuctors
ekall have Class B strending, , ‘

(b) nght;né'CifcuitsQ'-‘Conductors shall bte s‘o'.‘l.id.iif

(e) Control Circuit. - Conductors shall have (lass
B or Class C strandlng and shall be not smaller than . No. 12 4G,

. (k) Insulation.i- (a) ‘Materisl. - Conductor 1nsulaticn ‘
shall be suitable fqr. conductor. temperature of not less than 75 O, and
shall be either a. vulcanlzed !'synthetic. rubber Heat -and Moisture Resisting'
grade of ingulation oy -en "Ozone-Resmstlng Natural or Synthetic Rubber"
grade of insulation. ‘The “Ozone-Resisting" grade of insulating compounds
sball conform to the requirements of Paragraphs 3. 14 or 3.15, except
that water absorption characteristics of the Ozone~Resisting Natural or.
Synthetlc Rubber grade of Ansulation (3.14) shall be as follovs: .

5 I R Lo
. The compound, after a. 24-hour lmmersion, shall show
g specifie induetive capaeity not - greater than 4.5; and, afier a
continuous li-day immersion, shall shovw a. specific induective capacity
not more than 7 percent higher-than the value determined at the end of
the initial 2l4-howr peripd, nor more than 3 percent higher than at the
end of the seventh-day.. .. - .. .5 L. .
The "Synthetic. Riybber; Heat:and Moisture Resisting" grade of insulating
shall econfoxm to the: requlrements of . Paragraph ‘313, except that the
gpecific inductive. capeclty angd mechanlcal vater absprption . character- :
istics shall, be as: follows L . : :
: : DL VTN
The cOmpound, after 4. ah-hour immersion, shall ghow
a specific inductive capacity not greater than 5; and, after a
continuous lh-day irmersion, shall show a specific induetive capacity
not more than 10 percent higher than the value determined at the end of
the initial 24~hour period, nor more than 3 percent higher than at the
end of the seventh day.

16-6



The compound, after a 7-day immersioh, shall not
absorb more than .0l5 grams of water per square ineh of surface
exposed to the wster.u_- : :

The manufacturer, shall perform tests on samples of the insulation taken
from the, finished Proguct to détersine compliance with the’ sPecified
requiremenxs. “he test result of ‘these’ shall be ‘gubmitted to ‘the ”w
Contracting. Officer. ‘Test procedure shall bé in”aceordatice with the
applicable reqnirements of ASTM Staridard DH70-58T, entitled "Testing .
Rubbs and.ThermoPlastic Insulate&.wire and- CsblEWH NP

' i (b) Insulation Thickness.:- Thickness of i
con&uctor insulation 'shall be not 1lesé then that shown in Part 3, Table

————— i -.L

b - R '_l‘i ‘. el Y '.“ : PO .- . I
OIS )J R oL . . . K PR B RS

' (5) Jackets. - Over the " iBsulated conductor thebe
hgli be’ applied an outer jacket of an oil-resisting thermOsetting o
synthetic. eompound conforming. to Part 4, paragraph 4.,13.3. The = R
Jjacket shall be in diréet’ contact and adheré t¢ the conductor insulathn.
The jaeket “thickness’ shall ke as specified in Part h Table 26 .

g

f L.

(6) Dimen51onal Tolerance. - The outside diameter ‘of ©
single-conductor wires and cables and multlplenconductor cables shall not
vary .xore than 10 percent and 5 _percent, respectively, from the calcu- .
lated’ outside diameter ‘bgsed-on-the: %hickness, includlng toleraﬁce, ofl_
the.gonmonent meter;als specif;e@.nﬁ‘ . L o

Lot
-

_ N d. Conductor Iden;iflcation of ‘Brénch’ Circuits.'- COnductorf"
identificationtof TDranch circqlts shall be by’ color coding. Control
circuit conductor identificatlo shall be made by color~coded in-‘
sulated. cqnductors, plastlc-coated Self- sticking ‘printed markers, o
permanently attached stamped metal A1l markers, or eqpivalent means_j'j
as approved by “the Contracting Officer, Conductor identifiéation .~
shall be provided within each enclosure where a ‘tap, splicé, or <
termination is made. Control circuit terminals of equipment shall be
properly identified. Terminal and conductor 1dentification shall o
match that ‘shown on approved shop drawings.' Hand.'letterzng or marklng
is not acceptsble.j '. _ : L o . L

1..

16-08. OUTﬂETS.‘- Eth outlet in the wiring or raceway systems
shall be provided With an ouflet bBox. to $Uit the conditicis encountered.
Outlet ‘hoxes shall be of  the cast-metal type having threaded -hubs..

Each Bcx shall have sufficient volume to accommodate the number of ~
conductors entering the box, 1n accordance vith the reqpirements ‘of

the National Electrlcal Code. Boxes ingtdlled in concesled locations
shiall be set T1lush Mith the finlshed surfaces. DBoxes shsll e installéd
in a rigi& and satisfactory tarnér and shall be supported by bar hengers
in frame constructlon or sghall be fastened directly with wood screws “on

._‘._,

I ‘_'f".-.,_' I
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-Plaster a0

wood, with tolts and expansion shields on concrete and with machine
screws or vwelded threaded studs on steelwork. Threaded studs driven
in by a powder éharge and provided with lockwashers and nuts are
acceptable in lieu of screws, expansion shlelds, or machlne screws.

‘ Boxes for use: with Conduit Systems.g— Boxes for use W1th
conduit systems shall ot -be legs than. 1-1/2 ‘inches deep except where.
shallower boxes are required by structural conditions and are: approved
by the Contracting Offlcer. Switcb and receptacle boxes shall be not
less than k by 2 inches. '.. Ce i 1~_ ';h._ L B

l6-09a DEVICE PLATES of the one-piece type shall be provided for

all outlets to sutt the.devices 1nstalled. Piates -shall be of .cast .
metal having rounded. or béveled edges. . Screws shall be-of:, metal with
countersunk heads. in.a colox-to mateh:the finish-of the plate. Plates
shall be instalisd with all four edges in continuous contact with-
finished well's 'q: 5. without, the -use; of mats or similar devices.

{11 neb-be permitted.  Plates shall ibe installed.
vertieally and cL_A‘an;alinement:telerance of l/lé.inch.g The . use, of
sectional-type device plates will not be permitted.

16-10. - ~RECEPTACLES: 1= &+ ~Duplex Recen*acles shall be rated 15
amperes, 125 volts, two=pole; three~wire,. grounde@ type vith-polerized
parallel slokg,:duyle D series, -in aeccordance with Federal- Specification

. W-C+596. -Bodies shall be of-brown. phenolic -compound sveported by . mount-

ing yoke Bawing plasbter eaws. . Contact arrangement shall be such that:
contact is made on two sides of an inserted blade. Receptacle shall be
side- or:backswired: with two .screws per terminal,.or{shcll have prese

» sure-~type: serevless. Lzninals .with suitable conductor release. arrange-

ment.:: The third grouading pole shall be eonnecte@ to the matak
mounting. yoke. ikl L LI R u;,ui

. 16-11. VALL SWITCHES shall be of the totally enclosed tumbler type
with Podies of ‘phenclic compound...-Handles shall be: brown.. Wiring
termingls: shall ‘be. of. the serew . type or of -the solderless. pressure.
type having sultable conductor-relsase armangements:. Not more ‘than -
one switch shall be instzlled in a single-gang position. . Switches shall
be . rated Eomampere, 277~volt for use on alternating current only. s

16#& . SERVICE EQUIPMENT. - Service—diaconnectlng means shall ve of
the enclosed fusible type -eguipped with an external. lever or handle. '
for manual operation. .. Exch unit. shall. be. enclosed in a sheet-metal -
enclosure suitable.for -mounting as indicated. —Surface-mounted enclosures
shall have hinged doors and catches. Neutral connections shall te =
Solld throughout. o ' '

”“-lé-l3a. PANELBOARDS shall.be ofi the. dead-front s&fety type pro-

vided with the size and number of single~, double-; ox -triple-~ pole

branches .as. indicated, .. Maing shall Ve arranged for & grounded, solid-
neuwbral ssysten with lugs ‘only in wains unless otherwise indicated.

- 16-8
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r'a; Pamelbosrds.fcr$&igh$iﬁg‘and“powerﬂeircuitsaéheiltbe,ef-the L

circuit~breaker type Plugwin"type‘breaker'connections are nob.., o
acceptable. C 1 _ ;.,; e e,

.{-7;‘ L) E

16-1k, 7 BATTERY CHARGEB.shall be of the autematlc on—off :ate type w1th '
a voltmeter, ammeter and rheostat. Battery chaerger shall be ceeable of dellver
ing 1/2 of the 8 hour discharge rate of the battery. Cherger shall be con- ;-

aocked o 120 volt, A.C. pover and to batteries. Batteries are: provided
under Paragraph 18-07k(2). ‘ R Tt

16-15 CABINETS. - Cabinet boxes shall be constructed of zinch
coated sheet steel. . : - Y

et

‘Aw: Panelboard cabinets shall be provided with not less than-h

inch wiring-gutters at the sides, -top, and bottom. . Cabinet. heights shall . . .~

not exceed 78 inches. Cabinets shall be mounted so that the. distance
from the floor to the center of the top circuit bresker will not exceed
6 feet 6 inches. Trims shall be fitted with hinged doors having < :
combination lock and latch. All locks shall be keyed alike.: -Each -
circuit shall have provisions for. locking in the open and clcied
positions. A directory holder with clear plastic or glass plate and
metal frame shall be mounted on ;the inside of each .door or on, each

fused switch. A neatly typed directory properly 1dentifjing each
e¢ircuit shall e mounted in the frame. | Lo ke

16-16. MOTORS furnished under this and other’sections of these
specifications shall be of sufficient size for the duty to he performed -
and shall not exceed the motorst full-rated load when the driven ‘equipment.
is operating at speclfied capaclty under the most severe condltlons likely .
to be encountered. The horsepower ratings 1ndicated on. electrlcal plans..
are for’ guidence only and. dq not limit the equipment size. Unless otherb
wise speclfied, all motors shall have open frames, class A insulation,,“ :
and contlnuous-dnty classificatlgn ‘based on & 40 degrees C ambient - :
temperature, Of reference. Rolyphase motors shall be.type II, design B£
squirrel-cage type,. hav1ng normal»stertlng-torqne .and Low-starting= =
current characterlstlcs, unless other characteristics are specified else-
where., When electrically drmven eqp;pment furnished qnder other -sections..
of these specifications metermally ditfere from the contemplated design,
the contractor shall make the. necessary adjustuwents. o the wiring, dis-
connect devxces, and branch-circuit protectlon to accommodate the equip~
nment actually installed.

16117 MOTOR CONTROL, - Each motor or group of motors rcguirlng

a single control shall be provided under other sections of these speci-
Tications with a suitable .controller and devices that will perform the
funetions as 5pe01fied for the respectlve notors. Eech motor of l/8_,w
horsepover or larger shall be provided with thermel~overload protection.
The overload-protection device shall be provided either integral with
the motor or controller, or shsll be mounted in a separate enclosure.
Unless otherwise specified, the protective device shall be of the manually

16-9



reset type. Slnglep o éodble-bdle.*uﬁﬂ tehes: specificaldy =i
designed for alternating-current operation only may be used: a8 hanigl
controllers for singl-phase motors having a current rating not in
 excess of 80 percent of the switchirating.. Avtomstic-cohtrol. devices

" such as thermostats, float or:pressure.switches may control the . stavting
and. stopping of motors: dirvectly, provided -the:devices used are designed

" for that purpese-and have -an adequate horsepower rating.. . When the B
automatic control device does not have such afrating, a magnetic - .
starter shall be used, with the automatic-contro device actuating the
pilot-control cireyit. - When .combination ‘manual-and -<Automatic control
is specified and the automatic-control device operatés' the motor-
directly, a double-throw, three-position tumbler or rotary switch

- shall be provided for the.manuval . contrdl; when' the: ‘ditomatic~control device
actuates the pilot control circuil of a-magnetic.starter, the latter
ghall be: prOV1ded -with a three-position selectro switche marked Menual-
Off-Automatlc.- Cpnnectlons +to the selector switch shall be such-that -
‘only the normal automatic regulatory control deviees will be bypassed
when the switch is in the Mepual position; all sdfety control devlces,‘
such as low~ or high~pressure cutouts, high-temperature cutouts, and: ~
motor-overload protective devices, shall be connected in/ the motor-
control circult in both the Mgnpali and the Automatic positions of the’
selector switeh. Control circuit: connections to any Manual-Of f~Automatic
switch or %6 more than one automatic regulatory: control device shall be
made in accordance with wiring diasgram approved by the Contractlng
Officer, unless such diagram is incluﬁed on the drawings.-»

: Be . Contacts in miscellaneous control devices such as float
,switches, pressure ‘switches, snd-aukilialy reélays shall have current
and voltage ratings in accordance wmth NEMA Standard Ic l-18 20 for
Class B relays. '

16-18. NOTOR-DISCONNECT MEANS. - Bach motor shall be prov1ded with
a disconnecting means under this section of the specificatlon, when
required by the National Electrical Code even though not indicated.
A cireuit«breaker in a panelboard will be 'acceptable as a dlsconnecting
- means 1f -located within sight of the motor. contrdiler., For smngle-_'
phase motors, a single- or double-pole tumbler or snep switch, rated only
for ‘alternating current, will be acceptable for capacities less than 30
amperes, provided the ampere rating of the switeh is at ‘least 200 percent
of the rating of the controlled equipment. Switches shall be horsepower
rated in counformence with table III of Federal Specificatlon WeS= 865
Switches shall dmsconnect all underground conﬂuctors. v

6-19. LAMPS AND- LIGHTIN“ FIXTURES of types and sizes as indicated
shall be furnlshed and iﬁstalled complete.z_ - N,

; Lamgs of the proper type, wattage, and voltage rafing shall
be furnlshed and installed 1n each flxture.‘ ;'“;,mﬂ,_ _U o

(l) Incandescent lamps shall be for 120-y0lt operatlon

unless otherwise specified.
16-10 -. /€



(2) Lamps shall be delivered to the project in the
original cartons and installed in the fixtures just prior to the
completion of the project. .

A CRixturés shall conform o' the following speclfications and
shati b as detallea on drawing No. 40~06-0k, sheets:Nos. 10, and 11,:7%
*wﬁlch acdompany and form a part of this speciflcation. Illustrations K
:are*noﬁ intended‘to restrict- selectlon to fixturds of any particular
-mintfacturers - Fixtures of similer designs-and equlvalent dight~ " -
‘@fstrivubion ‘shd vFi{ghthess characteristics, and of équal finish and
quality will be acceptable if approved by the Contracting Officer.*

ke (R) | -Hocessorids such -@s -strips, mounting plates, nipples,
or' brackets éhall br provided for proper 1nstallation. f*rﬂwf \ .

Jif

-f16-no. EQUIPMENT comcnows.- - All wiring i‘or “the connection of
motors- and gOntPol ‘equipmeit as indicated on the electrical ' drawings
shall’be furnlshed and instdlled under this section of the sp601fication8.
EXCEPt‘aS*OtheTWlSE specifically noted, ‘automatic~control wirlng, sig---
naling, and protéctive ~devices are not included in this section of'ithe -
speciflcatlons but shall be furnished and installed under other sections
of ‘the” specmfications. Joritirol wiring not shown on the -electiical
drawinipgs’ shall be~furnlshéd‘under other sections of the speclficationo.‘
a. Flexible connections of short length shall be provided for
ell motors and eguipment subject to vibration or movement. Tiguid-tight
flexible conduit shall be used in wet locations. s

16-21. PAINTING AND FINISHING. - a. Factory-spplied paint. - The
enclosures . for: the. following, listed items shall. be cleaned, primed, and
peinted insmde and: outside in: accordance with Milltary Speciflcatlon .-
MIL-T-70 STl L e P . ; ‘ : c

Ttem Finish Color

Safety switches Manufacturer!s
Panelboards Monufacturert!s
Motors Manufacturerts
Motor Controls ASA 49 - Grey

bs Field-applied prime coats. ~ All exposed ferrous-metal
surfaces not specified to be factory painted shall be primed in accord-
ance with SECTION: PAINTING.

¢, Field finish painting is specified in SECTION: PAINTING.
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. 16-22. REPATR oF EXISTING WORKﬁ,- The wgrk shall ‘be_carefully
laid out in advance, and where cutting, channeling, chasing, or .drilling
of new or existing fleors, walls, partitions, ceilings, or other surfaces
is necessary for the proper, installation, support, or anchorage of the

‘;fconduit raceways, or cbher electrical work)fthis work shall be carefully
' ‘done, and any dangge, to buildlngs, plping, or eqpipment -shall. be repaired

"by skilled mechanlcs of tne trades involved, at no addltlonal cost to the
”Government. SR S ORI Dofiend b noe e

16=£3, TESTS. - After the interior-wiring-system 1nstallation is

‘completed, and at such time as the Contractlng Officer may direct, the

contractor shall ¢ondiet an operating test for approval. The equipment
shall be demonstrated to operate in accordance with the requirements of

" ghis’ spe01ficat10n.” The test shall be_performed in. the presence of the

vith the guarantee in. the SPECIAL CONDITIONS

Contracting Officer’ oF an authOrized representative. The contractor
shall furnish all instruments and. personnel -required for the tests, and
the Government will. furniSh the_necessary electrlc - POWEX e - ;

16-2%.  GUARANTY. - . The :ollOW1ng equipment to be furnished under
this section of the. specificat;cns shall be. guarenpeed in accordance

* “Switches _
“Panelboards

Fixtures

16-25. PAYMENT. - No. separats peyment sill e made: for: the’ work
covered under this section, and all costs in connection therewith shall

- be included in the lumpasum contract‘prlce for the Pi:unp:erT Statlon.

FRI S S ]

RSN
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Revisions to Electricel Fixture Drawing No. 40-06-0k

1. The following revisicns will be incorporated in the specifications
of the subject drawing pending revision of the sheets by the Chief of Engineers:

a. Sheet No. 3. - Add the following: = "Reflector and socket shall
be easily detached as & unik."

b. Sheets Nos. 5 and 7. - Ad4 the following: "Pixture necks shall
be provided with openings for ventilation."

c. Sheets Nos. 8 and 9.-- Delete reqnirement for "threaded neck"
construction; eighth line, delete "asbestos". :

d. Sheet No. 10. - First line, delete "screw type third line?
insert ”bakellte or" before "porcelain"' fifth line, delete ‘asbestos"s

e. Sheet No. 11. - Plrst line, delete "screw type"; third line,
insert "bakelite or" before'"porcelain”, fifth line, delete “asbestos"; sixth

" |r

line, delete the words "round or" and substitute "a !

f. Sheet No. 12. - Second line, delete "20 gauge" and substitute
"22 gage"; sixth line, delete "while the inside reflecting surface of holders
shall be of white enamel",

Sheet No. 16. - After "ilight proof continuous hinge" add "or
ccncesled-type drop hinges'.

h. Sheet No. 26. - last lire, insert "insulated" before "pull chain".

i. Sheet No. 43. - Delete sentences 3 to 7, inclusive, and 9 to 13,
inclusive. Line 22, after "starters,” insert "for preheat lamps". Add the
following? :

"Fixtures shall conform to Federal Specification W-L-331,
type I or II, style B, class A. Reflectors shall be porcelain enameled
steel. Reflectors having openings permitting an 8-15¢ upward component
of light are acceptable. Sockets shall be of a type requiring an axial
movement of the lamp for insertion and removal.”

J+ Sheet No. Uk, - Delete sentences 3 to 6 inclusive, 8§ to 11,
inclusive. Line 20, after "starters," add the following:

"Fixtures shall conform to Federal Specification W-L-331,
tyre I or II, style B, class A. Reflectors shall be porcelain enameled
steel. Reflectors having openings permitting an 8-15% upward component
of light are acceptable. Sockets shall be of a type requiring an axial
movement of the lamp for insertion and removal '

k. Sheet No. 46. - Width of four light fixtures should be approxi-
mately 16 Inches. Line 16, after “78“” insert "For two lamp fixtures and
75% for three and four lamp fixtures"

1. ©Sheet No: h7. - Line 12, delete "curved" and substitute “straight™.
Iast line, add the followmng° "Por two lamp fixtures and 75% for three and

four lamp fixtures.”



CORPS OF ENGINEERS DEPARTMENT OF THE ARMY

h
Ceiling —/

rd-—-—c—'—-"—

Lamp
Ape Size A B _¢C
VG-1 100 6-7/8 8% 41
VG2 150-200 9-3/8 1 5

Ceiling type, heavy cast metal body with screw type cast
metal guard and clear glass screw type globe. Provide
screw terminal, heavy duty, porcelain lemp receptacle
mounted in cast body with suitable impregnated asbestos
gaskets. Cast body to mount directly on 4 inch round or
cast outlet box with 4 non-ferrous screws, Provide suitsble
gasket for outlet. Ferrous metal parts shall have corrosion
registant finish,

15 August 1950 Dwg. 40-06-04
Sheet 10



CORPS OF ENGINEERS DEPARDMENT OF THE ARMY

Lanp
Size A B ___.C
%‘F—'md T 6=1/8 4=3/8 278

VG4, 150~20C B8-5/8 B5u3/8 2.7/8

Brecket, weatherproof, heavy cast metal angle body with sorew
type cast metel guard and clear glass screw type globe.
Provide screw terminal, heavy duty, porcelsin lamp
receptacle mounted in body with suitedble impregnated

agbestos gaskets. Cast body to mount diresctly om 4 inoch
round or cast outlet box with 4 ron-ferrous ScIrews.

Provide sultable gasket for ocutlet, Ferrous metal parts
shall have & oorrosion resistant findsh.

15 August 1950 Dwg. No, 40-06-04
Sheet 11
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N L SECTION 17, B
: .MJ‘A # arji;-= R
_ VENTILATING SYSTEM
v :il‘_"-."“ '- e T ';'5’ L i o it
"17-0%. . SCOPB: = This sectmom covers ventllatiﬁ .systems, complete,
for the:Pumpihg -Station.:: The..gystems .consist -of. .all ductwork ﬁnqludlpg
engine radiator discharge duects), louvers, rav1ty roof ventilators,
dampers, and wall fan.

oo

g wrn."»‘
HEOTRN

: A LS E Pt RO LT ST SR
17~02 APPLICABLE PUBLICATIONS - The following pubilications of
the issues:listed-belowyobut peferred o thereafier. by, basic desxgna-,
tion only; form:aupart of this speclllcatlon -to.the ext ent 1nd1cated
by the references-thereto p:u o .0 ‘;;'»u:,;w; E I P

i
.-" s Sy e
L N S

: Eedéral épeciflcations.3¢¢_;, el N
'1§§;7Q@*A-359d )‘.;m=Alum1num Allqy, ‘Plate and Sheet 3003,
QQ*S-TYSa- $fdf o Stéei' Sheets, Carbon, Zine- coated.
,igakf;?iihllivw51c;; I:inj.” Varnlsh, Asnhalt. C ,33 f;f,”

;:b;f'AlrfMQvlng andrCondltlonlng Assoclatlon, Inc., Bulletln.nu;"
‘No. 110 AR Standards, Dexlnitlons, Terms, and
Tegt Codes for Centrlqual Ax1a1

e e e @0 Propeller Fans. 0 L L

17-03., GENBRAL. - The contraet drawings indicate the extent and
general arrangement of the ventilating systems. The contractor shall
be responsible for installing the systems as indicated and in accordance
with these specification requirements. »

a. Capacities. - Capacities of all equipment”and materials
shall be not less than those indicated.

b. Prevention of Rust. ~ Surfaces of ferrous sheet metal
not otherwise gspecified shall be given. a rust-inhibiting coating. Unless
otherwise approved by the Contracting Officer, the rust-inhibiting coat~
ing shall consist of hot-dip galvanizing, an approved plastic coating,
or bonderizing or phosphatizing followed by the application of a suit-
able rust-inhibiting prifher and finish paint. Where rust inhibitor is
specified hereinafter, any of the above methods will be acceptable

éf” Standard Products. - The materials and equipment to be
furnished under this section of the specifications shall be the essen-~
tially standard catalog products of a mamifacturer regularly engaged
.-in the manufacture of the products and shall essentially dupliecate na-
“tebrisls and equipmedt that have been in satisfactory use for ab-least
2 years. Where two or more units of the. same type of equipment are
required, these units shall be the products of a single manufacturer.

17-1
o
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17-0k., MATERIALS. - Materials.-shall conform to the respective

specifications and other requlrements spec1xied herein.
SECRTNS TR

a. Aluminum Sheets. —' Federal Spec1f1cat10n QQ-A-359, temper
H12 or 322 ‘except aluminum”for -the gravity ventilators shall be of the
hardesb temper con31stent with the formlng operatlons 1nVOlved ‘in the
Work. : , : :

E. Asphalt Varnlsh - Federal Speclflcatlon TT—V 51

! 4 . . NS VR RN &

“417w05; ' ‘MATERTALS LIST: ~ As soon: as: practlcable, and before
starting installatiorn of any materials or equipment, thé contractor.
shall submit to the Contracting Officer for approval a-ccfiplete - list
in six copies, of materials and equipment to be incorporated in the
work. This list shall include catalog pumbérsy cits, @nd-guch other
deserlptlve data as may be required. No consideration will be given
“to partial 1ists- shbmitted frém time to time. - -Approval of materials
and equlpment w1ll be based on manuf&cturers pub‘;shed data.

17-06 SHOP DRAW""I\:GS - Refore installation of any items, the
contractor shall submit céupléte shop drawings -end such other descriptive
data as the Contracting Officer may require to demonsitrate compliance
. with'the contract docudlertts. . SHop drawings for. the following items
shall be submitted: Fan, gravity roof ventilators, louvers, dampers,
and duct work. B Do




If departures from the contract drowings-are deemed necesgsary by the
contractor, details of such departures including changes in related
portions .of the project and the reasons therefor shall be submitted
with the shop draw1ngs.

“" s s . .
e L A
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. 17-07. WORKMANSHIP. - Materials and equipment shall bé installed
in’ gecorliance With e approved: recommendations of the manufacturer .

to conform to the contract documents. The 1nstallation shall be
accomplished by workmen skilled in this type of work. a

" 17408, FAN:-‘- ‘Fan- .ghdll- be .tested in, accordane uith the test oo
procedures of - the ATy Movingand Cohditioning Assooiation; Ind:; add shall
- gonform £0- thé-AMCA standards where: applicable stan eris exist. “The
AMCA certxfied-rating seal, vwhere pgranted,, will be. evidegce of 8Q£formance
Lto thil #équiivement.:-In.the absence.pf the seal for fan. covered by
AMGA,anes, the- manufaCturer‘s ‘eertificate. pf conformance to the ah0ve
standards,“includlng test procedures, shall be. submitted, Unit bot
covered by- présent,AMCA codes shall.be testeg in accordance w1th presenﬁ
AMCA test pfocedures, ahd the menufacturer's, rating certi; 1cate to’ this™
effect shall be submitted.. Fan and motow shall,be proyidéd. with Vibration-
isolation supports or mountings. The fan shall be selecteﬁ ta. produce the
specified capacity at a noildeilevel noﬁ-in excess of that set forth _f¥-<
by good engineering ‘practice for the particular space and. enviroﬁmEnt
being’ ventilé%e&. A fan that isdeemed by the Contracting Officér 0 -
be objectionably noisy for the surrounding -apea, sghall’ e, replaced‘by‘a
unit with an approved noise level, at no additlonal cost ‘to te Government.
Bearings shall be accessible!for lubnication without dismantling fan

--or- disconnecting ducts.._ﬂwwm%.

. .
Ak B e v e et s i r s Tt -

R -ape; Centrifugal fan. - Impeller wheel shall be of the multlblade
tYPe,:uith farvard ox, backward curved bladés, shill be keavily and-
*igidly. constructed, accurately balancea ¥oth gtatrcally an&~dynamically,

~andnfree from.obgectionehle vibratlon and nomse. Fan blades may be
flat or airfoil design. Fan wheel e ~wen gy have

,,Hpne—ehtra-long vearing betwean the fan wheel and the’ drivea The bearlngs

shall be self~alififp ang serf<ofling with-adequate oll:relervoirs, or.

« may: be dhe gebled ball~bearing types The fan shaft shall be of steel,

and shall be Provided with key seat” and key for the imbeller hub. '

B - S SEI AR S TR : . Jpey, have flattened shaft and setscrew.

The' ﬂen oublet ehall be ef amplﬁ pr0porﬁlons. ﬂb&or‘enclesure shall

he the totally eucloseﬂ type'\i.ut_ L VA e( “, CL e

..»4,“.. e

. ST A i ik - e
Wall Exhauﬁt Fan4 - Wal@ exhaust fen unit sball havev
centrifugal fan directly comnected to thé motor. ‘The Fan mobter’ Shall
be enclosed:dn angajr-copled motor, compartment outside of the exhaust
airstream.;  Fan-motor. enqlosure s 11, be the tbtaliy ‘enclosed type.

The -uriit .shell meet all. conditions specifiedrlp ﬁaragraph' Cén$rifggal
fan hereinbefore, except as. follows. "*',, SO S Do
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(l) Sealed, permanently lubricated sleeve or ball
bearings with suitable proviéioﬂ for end-thrust, shall be provided.

(2) Wéa%hertighﬁ housing shall be rigidly constructedief
durable  aluminum, - . e

L

17-09 GRAVITY VENTITATORS.. = ‘2" Deskgn.’ - The vélocity through
the neck of, the ventilator ‘&hall bé et least 35 percent of the velocity
of wind over the head’ Of "the ventilator when the wind is directed. = -
horizontally, upward at'dhglés of 30 'degrees and 45 degrees; end downWard
45 degrees and 30 degrees. The ventilators shall be designed to withstand
stresses. developed by’ w1nds up to and: inciuding 85 miles per houry shall
be waterproof and stormproof upder all-operating conditions, and shall be
free. from backdraft eicépt in ‘the' event of interior negative pressure. .
The design shal; be such‘that the ventilators will be capable of self~"
cleaning.by the actlon of ﬁhe elements, with provision for cerrying '
vater and wznd-transported soil,matter'to the outside.s Ventilators-
shall be ‘similar gnd approved eqNal to Breidert air-x-hauster type .
TR, size 30$ Uhlesé otherwise indicated; ventilators shall conform to -

. the, ndnimum reqpiremEnts far*performance regardless of wind direction
and material welght withOut coating, set forth in “the following table.

' TABLE L. SMIONARY |

TAY 3
DYSALERCIARCAT RN UM ) Pt et Sivanaatt

ial e ty 1 (cu, Tt.
Throa.t-_ e M&ter al _ L apac_ing'w m-t(iu :
dﬁﬁii‘:) Base “Hood - ‘S‘tac.:‘l_:‘ Hej.ght (feet)
o sl CAlumdinum ¢ . '; Aluminum. " . ‘ .
., alloy (gas ) - allOY (?ao) .2 30 k0. 50
"'30" L6 18 - ,310 1, hao 1,510 1,600

lCapacity ratings included in this table are based on a wind velocity of
5 miles. per hour and an: extariorainteriox temperature difference of 10
degrees F.. for . ventilators without screens._ Capacity ratings for °
design conditions other than.sas stated shald be in accordanceé with the
latest recommendations of, the American Society of Heatlng and Air~"

b. Bases. - Bases shall be provi&ed for 411 ventilators..-
The bases shall be - factory-formed, shall be of sguare or round type
as indiceted;. ands»ghall be.of the same material as the hoods.- Duct
sball be extended thyough the supporhing r0t" construction a' suffi-
cient.distance to herplt inetallation of datpers as inﬁicated on’ the
drawings...wﬂ:“:‘ T . o Sl
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¢. Dampers. - Dampers shall be constructed of aluminum and
shall be provided with chains or cables and required devices for holding
damper in open, closed, or any intermediate position. Dampers shall have
weather stripped edges designed for tight closure. Dampers shall be
‘manually operated as indicated, with necessary pulleys to hold chains
or ¢able ‘nedr ceiliig and:valls %o, prevent 1nterference w1th operatlon
of ‘the-traveling. grane, ‘ A

: d. Construction. - Vemtllators shall be adequately ‘Feinforeed
an&-well braced, with JOlntS properiy formed. Edges shall be wired ar,
beaded, where' necessary, 8 ifsure Tigidity.. Reinforblnb members, hraces,
bolts, and rivets shall be of alumlnum alloy of sufficient size to assure
rrgxd-and”sturdy constructian, shall be properly applied and installed
in such mannér &8 to- avoid corr031on, -and--secured. in_agn approved manner.
Galvanic action’ vetween different metars in direct edntact shall e
prevented by nonconductive separators. All parts of aluminum ventllators,
ineluding. fasteners, frames, and screens, shall be of the aluminum alloy
sPecified All solderlng chall berever -and. smooth,

e v e
T el Rt ’( A e
i

Sereens.h, Alumlnum screens wmthhalumanum frames shall
be provzdeﬂ in “the ventllators and shail b seeurely attached in. guch
manney as He permlt ‘easy removal - for cleanlng on the roof. ‘Sereens.. -
shall be 1/2 inch meshu.u;‘H Lt NTno s L

'i.‘ 1 5 1 n“‘ _‘_,“..

F&ﬂiSh-f-f‘FlniSh shall confOrm to paragraph 17 llf.un

17 10. DUOTWORKa = a.;mGeneral,‘r Ducts shall he constructed and
erected in a workmanlike manney.. The ductwork shalk b constructed of
;alumlnﬁm sheetsi’ Ducts) unless: otherw1se approved ‘shall:conform.to the
'dlmens1oﬁs indi¢ated and shall-be. streighi and ‘smooth on the:inside, with
Joints neetly finhished. ' Ducts, shall be anchored securely to:.the. bulldlng
in an approved #annerand, shall e so 1nsta11ed as ‘to" be- completely free

from vibration under all conditions of 0perat103. -‘gheet-metal ducts,
shall’ be prOperly braced.and reinforced with aluminum alloy angles or
other" approved structural . members sraeed~not over Ut féet on .genters.
J01nts shall be madé: substantlallJ amrtlght and 06 'dust marks from air
ledks shau ‘show at gonnectiong. . Laps ‘shall be ‘madéiin~the direction,,
. of “the airf¥ow.! ALl edges.and sllps shall oe‘hammered dovm, to: leave 8
“erodth interior -duet ‘Tinish. pALL. }uttons or bolt connections in .stand-
ing seams shall be spaced not more thah { inclies on fixed. centers, and
,;shall be at the same centerline throughout the entire length.of the duct.
.. ALl ducts shall ‘have crossg. hreak of sufficient center height to assure
"rigmdlty in“the duet section.. - Unless ‘othervise 1nd1cated the sheet-
“"metal duets and: stiffeners . shall conform to table II L -

fj\_-.;z- Te e e



. Table .II. Sheet-metal thickness for rectangular duct construction.”

Aluminum Meximuam - -

thickness side . Type of transverse. . . )
(inch) - {(inches) joint connections " Bracing’
0.020 - . o Up to 13~ ~"7 -8, drive, pocket, or. bar None
r : o sldps o TeEtL 10EY T
. L cdnterss . _
0.025 . 13 to 24 8, drive, pocket, or bar " None
S LT e fsllps on . T=fte . 10-in.: - S

L penters.e e

b. Engine Radiator Duets. - hngine radmator ducts shall be"
sized to fit the louvered wall opening as shown-on the drawings and
diesel enging radiator flanged connection. The ducts shall be straight
and smooth on the inside, with neatly’ finished joints. The ducts
shall be properly supported from’ the floor in:an: approVEd manper s$o as
to be completely free from vibration under engine operating condltlons.
The sheet wmetal used shall be 14 gage thick aluminum, reinforced with
aluminum angles. A door shall be provided on the side of duet from each
engine where indicated on the drawings. - Boor -shall be mounted on inside
of duct and arranged for opening inward to deflect air itito “the room.
Operating rod and 1oca1ng device shall e provided on each duct to hold
door :in any p031t10n.' cht conreétions to -the. radlatqrs and to the wall
louvers shall be made w1th flexible connections of 29 .ounce neoprene=
coated flberglass sultably clamped Lo the ducts and radlator or louver."'
17 ll. LOUVERS.,- a., General = F1Xed and manuallv Operamed
extruded, alumlnum 1ouvers shall provide where: dndicated... Manua‘ly
operated. louvers in full open position: shall: afford. a.minimum of 65%
free ventll&tlng area. The 1ouvera -shall be desigped to. resist a wind
pressure of 30, pounds Der Square foot.‘ Operaters for louvers 1n ducts”

to the ducts.

et Louvers;Tl 10u#ers, blades, Land. frames shaLl be a mlnlmum
of 12 wuage (OBli 6063-T5 extruded aluminum alloy or approved. ‘equal alloy
and temper. Entlre un;t memLers shaBl oe rlgldly assembled by. weldlng
. Manu@lly Operatugylouver.»~~ Nanual}y Operated 1ouver shall

consist of a set of uniformly constructed aluminum blades with interlocked
felted edges. Blades shall be securely fastened to suitable pivot rods
which shall be guided in non-ferrous oil-less type bushings of replaceable
type or in ball bearing support devices with stainless steel balls and
cadmium pldted steel races. Blades shall be pivot-connected to a suit-
able operating bar which shall unifornly position the blades in open or

closed position.

d. Fixed Louver. - Fixed Louver shall he weatherproof and
leakproof type.
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. .Bird Sereen. - Bird screen shall be provided for all
:fixed louvers. Sereen shall bé mounted as extruded. alumanm‘rew1rable
frame. Screen meterisl .shall consist of 1/2-1nch alumlnum.‘* Lo

T
[

L f. Flnish. - Alumlnum louvers and screens shall be glven a"-
.heaVJ anodlzlng treatment meetlng the folloW1ng requlremqnts

. Anodizing Time B 60 Minutes” :
Minimun Cooling =~ o L
thickness L ' L0008 '
Minimum Cogting o o
at Per Sq. Inch B 35 mg.

After snodizing, unitsjshail veé giﬁéﬁ‘tﬁb coatsrqi*ciééf”iacqueru

17-12. EIECTRICAL WORK. - Electrical motor-driven equipment’
specified herein shall be provided complete with motor. Electrical
equipment and wiring shall conform to SECTION - L6’ EEECTRICAL WORK.
Electrical characteristics shall be as indicated.  Motors shall be of
sufficient capacity to drive the driven equipment at the ‘specified
capacity including an allowable service factor, without' 'éxcéeding the
nameplate rating on the motor. Manual or automatic control and
protective or signal devices reqplred &or operatloﬂ hereln specified
and any- siring required but’ not indicated on the electrical drawings
shall be provided under this section of the 5peclf1catlons and shall
conform tc the applicable requirements of Section 16, "EIECTRICAL WORK.

17-13, PAINTING AND FINISHING. -~ Hangers and other specified
and unprotected ferrous metal shall be thoroughly cleaned and given cne
coat of asphalt varnish. The painting of ferrous metal work exposed
within rooms, and fans, housings, and equipment external to operating
room is specified in Section 27, PAINTING. Except where provided with
a8 protected primer at the factory, ferrous metal specified to receive
Finish painting shall receive a prime coat as specified in SECTION 27,
PAINTING.

17-1%. TESTS. - BRearings shall be lubricated, and the speed and
direction of rotation of fan shall be checked. The running current of
motor shall be checked.

a. Report of Test Data. - Report of test data indicating the
following in typed tabulated form shall be submitted to the Contracting
Officer not less than 2 days before the final test of the systenm.

(1) Fan:

{a) Specified air quantity and static pressure,
{v) Installed motor horsepower.

(¢) Measured air velocity.

(d) Computed air quantity.

L7-7
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: b. Final Tests. - Upon completlon, and prl@n'to acceptance
of the installation, the contractor shall sybjeet the fan to such 0perat1ng
tests as may be required by the Contrdetirg 0fficer to demonstrate ‘sat-
isfactory functional and operating efficiency. Operating test shall cover
a period of not less than 6 hou*s, and all tests shall- be conducted at |
such times as the Contracting officer may dlrect.‘ If test doesd not demon-
strate satisfactory operation, deficiencies shall be corrected to the
satisfaction of the Contracting Officer. All instruments, facilities,

and labor required to properly conduct the tests shall be provlded by

the contractor at no additional cost to the Government. The electricity
required for testing Wlll be furnished by the Government.

17-15. GUARANTY, - The following equipment. to be furnished under -
this section df the specifications shall be gueranteed in accordance
with the guarantee provisions set forth in the Speclal Conditions.

Gravity Ventilators
‘Wall Exhaust Fan '
LouVers _
Dampers o

17-16. “PAYMENT: - No éeparate payment will be made for the work
covered under this section of the specifications, and all costs.in
connection” therew1th Will be 1nc1uded in the lump sum contract price
for the Pumplng Statlon.
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SECTION 18
PUMP WITH ENGINES VALVES, AND PIPING

©18-01.. :SCOPE. .- This .section covers the installation of two
vertical axial Tlow pumplng units wmth rlght angle géar unitg and
 diesel engines; plping anu.valves, and one, eleotrxc motor drlven sump
" pump, complete. TS i .

. 18-02. GENERAL. - The pumps, right angle gear units, and diesel
engines shall bé products of mgnufacturers regularly engaged in the ‘
production of this type. of. equlpment, ana shall be: of-%he type, 31ze,
and capacity speclfled~ ST . . . .

b 38 03 MATERIALS AND WORKMANSHIP - a.; General.'- Materials used

~in the manufacture of the eqiipment- shall be of" the best quality used

. for the purpose in commercial practice. Workmanshlp shall be of ‘the
hlghest grade thrOughout And- in: accordance wmth the best standard practice

for this type of equlpment.-w . , _ : .

b Material and Equipment Approval. —‘As sobn as’ practlcable
and befdre starting installation of any'materials or equlpment, the ¢cone-
tractor shall submit' to the Contractlng Officer for approval a complete
llst ln gix-copiles, of materisl and equipmept to be incorporated in ‘the

" work, 'Thiis Yist shell include shop .drawings,, catalog numbers, cuts, :
performende curves, and such other descriptive data required ﬂo assure

; compriance with the specifications. No consideration will be- giVen to
partial lists submitted from. time to.time. . gpp;ovalqu materlals will

be based on manufaéturers publishe@ data.wgv, ‘f . :

'y \-!. -

» 18 Oh MAIN PUMP CHARACTEBISTICS - The pumps shall‘be of the:

vertical singletstage, -axial. flow. type. de51gned to. handle storm’ water.
All parts shallibe of such deslgn,wstfength,,ﬁnd proportions as to*
‘berfoim in a sutcessful manner: The: work reqplred The pumps shall be
guaranteed to deliver not less: then 12 c00 gallons per minute at a -
total heéad of 20.0 feet. Pump—qyeratlng speeq shdll be not’ more th&n
920 revolutions per minute.: The pumps shall operate smoothly and”
quietly without excessive vibration under any head condition” 1ndicated
on the drawingsv: Bach pump.-shall be . connected througp 8 right angle
gear unit o @ digsel engine.. JBach mp 1s tq be-me&ﬁtednon a8 common
bese plate with the . rlght augle arlve Each pump sha%i.be fltted w1th
a suctlon umbrella S Ay ,

wh

L 18 os comsmucmzom oF PUMP...- a. Pumg,faowls - (1) The bowl
“of each pump shall. be close grained cast Ayen, . Each‘bowl shall be
. flanged ‘both top and botton and.so. arranged\&s 46 permit’Teady removal
of the prepeller from,below.x The walls of each‘bowl shall be of ample
erection “Hna operatlon.. Suitable eye bolts sﬁall be provided to
facilitate handling .of the pump bowks. . T T e
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(2) Diffusion Vaness- - Diffusion vanes shall be cast
integral with each pump bowl to guide the water into the discharge
column. The hub- ofdiffusion vanes shgll form the:support for the
propeller gulde bearlngs as well as the lower end of the shaft enclosure
tube., - s R -y e - .

b. Propellers.;~ anh propeller shall be cast in one plece
of either cast steel Or manganese bronze. Bach propeller- shall be..
securely locked to the shaft in such a manner as to prevent damage in’
case the directlon of rotation should become, reversed for any reason.
Each:propeller shall be Tfinished all over to a smooth surface and .shall
be -dynamically balanced to avoid vibration. - . -. o . - :

c. Discharge Columns. - Each discharge column and elbow shall
be not less than 20" diameter and:shall be not less than.3/8 ineh thick
steel plate. EBach discharge column shall he designed for. suspensgion. .
from the basé iplate.and shall be. so proportioned as to support safely the

. bowl and ‘suction-bell; and to withstand the hydraulic pressure thrust

and any other load it may be subjected to during.transportation, erection,
or operation. Each discharge elbow shall be as indicated on the drawings

~and.shall include an. exten51on nozzle for connectlon to a flexlble pipe
: coupling.;‘ s . N

Shaftlng The pump and llne shafts shall be constructed
of corr051on~re51st1ng metal conformlng to requirements of Federal . .
Specification GR-5-763b.  The shafts shall be of . eufflcient dlameter to
transmit the. required. maximum torque with a factor of safety. of. not .
less than eight (8). based on.the ultimate strength of the materlal The
shafts shall be furnished in pot: meore- .than two. .sections,. and the sections
shall be connected by means of an approved shaft coupling. Bach shaft
assembly shall, include provisions for making any necessary vertical
ad justments to.the shaft after it has been assembled in the pump unit
and withoux 1nterferring with-its. all nment

R : Beerings The bearlngs shall be of hlgh grade bronze,
and of the removable sleeve type... The number and ‘spacing: of bearlngs
shall be clearly:indicatedon-the contractor's drawings. . The weight.of
the impeller, the pump .shaft, line shaftuagouplings,;end the thrust‘
imposed by the pump, shall be carried independently by & roller or ball~
thrust bearing incorporated in each right-angle gear unit.-. The guide
bearings shall be of ampie- dimensions to. withstand any load that will
be imposed on them in the operation of the pumps, even, though the ,
rotation of the shaft should beccme reversed, and they shall be capable
of'operating continuously. without objectionable: rige in temperature
under all-variations;of 1oad. :The bearings .shall be inglosed in sectional
sleevee, fully protected frem comlng 1nto dlleet contact with the water.

oo .
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£. ILubrication. - (1) General. - Esch pump shall be provided
with a manually operatqdjcentvallﬁed pressure lubrlca%ion system,

;1ubrlcant to eaeh 1n¢ividual bearxngm It shall pesmtivelyeindxcate

the .propex. or~improper functioning.of any- 1nd;v1dual metering,dev;ce
Each -pressure pump, -individual metering devices and -any other: xequired
auxili@xy operating adcessories.shall he suitably mounted on. the- -2lght
angle. gear, unit,base plate-and the -aystem-shall be. furn&shed complete
and- ready,for ogeratlon includlng sufficient -Iabricant- 1o fill he
‘pressure: pump ;lubricant reservoir. ' The LubrLcant furmished .shall be .

that . reammmgnde@ by Jthe. pump manufacturen‘and apprpve@,hx the.. Coagracting
Offi(}er- ioamig o »_‘.,’.'- TS B A e s SRR At ROt

S P

(2) Pumplng Unlts.,y Each manually operated cemtral;”;
pumping unit shall be a complete assembly, consisting of a positive
Lisplacenent, type pump, .a lubricant reservoir,-a mapually operated
flow, directing valve, .8 sultahle pressure . gage to LAATAELe the .pump. :
.diischarge pressure and. such puxiliary .accessories. as required.to give
a,.complete, and: wnrkgble nnit.. . The 1ubr1cant reservoir shall,ﬁe of -
suitable, metallic constructlon, shall have a capaclty of, not, less thanr
b lbs. of lubricant .shall be provwded with suitable. means. that'will
- Angure. pOSlthB primlng of. the pump at all times, an 1nd1catox £o show
the, quantity. .of lubrlcant in the reservoir, and. a,screened flll connection
to: permit fill;ng the regervoir by & transfer pump without. exp051ng Lhe
lubricant to the atmosphere.‘ - RPN e Do T,

Lo ~|"."-§; -,

. Py i : DIk SV AR
(3) Mbterlng Valvep.,mm' meteryng‘or m@a&urmpg valve e
shall be provide@ for each beag;pg and: it shall:operate. 1ndependently.ﬂ
It shall be fully hydraulic in its operation.requiring. no. internal: .
springs or check valves. The valve for any given lubricated device
shall haye sufficient,cepacity. to deliver o.meximmm guantity of lubricant

equal to. .approximately. 1/3 of the.cleararce vdlumeféf THE:. bearlng served
each tlme the measurlng valye);g dgs%@arge@ " g i e

o (h) Piping.,. Plplng of each system}shall.be cppper or
brass tubing flared or. compression type connectors,; ‘Fiping located,
below operating rocm floor shall be adequately. protected and rlgidly
supported, ;, Each. individual . lubrlcant line ghall-be provided with a
"Tee . Pitiing, logated: immediately.below the TEEpective tietering: valve..
and acceSSible from, the Loperating room, which shall, bempravi&edswith B

astandard l/h 1nch lubrlcant Titbigg so. that each iudxv:dual line mey; he
fully chgrged without using the:pump of thetlubrlcablng systemr Slze
and strength.of pipe and type and: strength of -fitbings: shall be as. -
recomuended and guaranteed: by the,lubrication,gystem; m@mufacturer, but
in no case shall the bursting pressure of the pipe or tubing used be
. tess. than three:time -the maximum preesure.. :A;check.valve shall be
provided in. the lubrlcatlng 1ines 1£0..all: bear;ugs ‘expoged o yater: .
pressure ;o prevent the“enhramce of- water Jinteo. the.- respeotlve measgxing
walves.a»A hand -type lubriqant gun; foruse. .ip: charglng lubricatien;
lineg.and. for: emergency,lubricatiqn sha;l be.prgvidgd.; ‘One portable :
hand transfer pump for\transferrlng lubrlcant ;to.the -xeservoirs of the
lubricatlon .system: ghall. be; provzdedm« T ) ST
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..of the theoretical:delivery of the respective valve. " Any’ component
parts which are damaged as a result of these tests or which fail to

= (5) Tests - Each cdmplete lubrlcatlng system shall be
tested as deemed necessary by the Contracting Officer to- determlne
that the system meets the operationsl requirements specified. At least
one valve of each size furnished shall -be tested with' the lubrldétion
line removed from its bearing and fitted with a pressure rélief valve
and pressure gauge.. The pressure relief valve: shall be’ adJusted at ’
system design pressure and. the' system: operated through one or moré’
cycles as required to obtain an accurate ‘megsurement of the quantity ’
of lubricent: determined, which shall be ‘within plus~or mlnus 20 percent

s

meet the requirements of the specification shall be replaced, reinstalled
and retested at the contractor g expense.

o Bases..- The base plates shall be, steel plate of adequate
thlckness to support the weight of the pump and gear unit plus the '
maximam. hydraulic ‘thrust of the pump. . Plates shall £it the seat. angles
indicated ou .the drawing .and not less than- eight anchor bolts shall be
provided -and installed on each. plate. ‘Plates shall be’ aCCurately _
finished to:.receive the. suspenslon column of the pump hou31ng and the
right angle gear unit so that when fully assembled, the right angle gear
unit, pump, and intermediate shafts will be concentric, ‘the rotatlng ‘
parts running freely without Binding. At point where the 1ntermediate
shaft or pipe sleeve extends above the bottom of the base plate, pro- ;
vision shall be made for packing the drive shaft so that floor drainage
or diry will be:excluded from-the intérior of the sleeve and inter-
mediate bearings. -Eye bolts ghall be tapped 1nto the baSe plate to
facilitate llftlng and removal. : .

C -h. Shaft Enclosure Tube & Each shaft enclosure tube shall
be constructed of steel.  Each tube’ shall ‘be watertight and shall
enclose the line shaft from the top of ‘the pump boWl to the base plate.
Each tube shall be adequate to rigidly support the intermediate shaft
bearings. Each shaft: tube shall have tapped connections for grease
lubricatlon connectlons to bearlngs.' : ( .

Co i} Suctiou Bells. - Each pump shall ‘be equlpped wath an
umbrella type suction bell. BacK suction unbrells shall be constructed
of steel plate not less than 3/8 ifth thick ‘or close gralned cast iron
rot. less than 5/8 inch thick. Each' ell shall be flanged at the top and
bolted to the. pump bowl flange: and snall be properly designed to prevent
vortex and to reduce entrance losses fo a minimum. " EBach bell shall be
provided Wlth lifting eyes te permlt easy removal.

4 i Discharge Plplng. - The discharge plplng from the flexible
coupling to. the Tlap valve shall be same sige as puhp discherge and
shall be; Class A, American-Water Works Standard cast’ 1r0n,,flanged .
at flap valve end. “Bach. flange shall‘be faced and drllled to the 185 -
Pound American Sténdard. " Each -pipé’ Bhdll have an 1ntermedlate flange
located in the center: of the wall :¢ast on’tle plpe Each ‘intermediate -
flange shall be of the same diameter &nd tHickness as the standard pipe

flange. ‘
| 18-4 /%
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R Fla Valves.-— The flap valves shall be flanged frame
"Chapmen”, Eéble No. 25 or epproved. equal. with brOnze rlngsfan-both
frame, and flap and bronze hinge pins.: The body and flap shall be':
suitable £6r not less than L3. pounds per:square, irch working pressure‘J
Flanges shall be faced and drilled in accordance q;th he” 125-Pound:
American Standard. The flanged connections between the flap valves
and the discharge pipes shall be bolted together with gteel bolts -
havfng hexagonal head and muts.

l. Flexmble Piype Coupllngs.‘- Each pump dlscharge elbow shall .
be connected to the wall piece discharge pipe by ‘means of a flexible
coupling similer and equal to Style 62, de51gne& for commecting steel
pipe to cast iron pipe, as manufactured by Dresser Manufacturing
D1v1sion, Dresser Industrles, Bradford, Pa. :

ST, Gear Unlt Support. - Bach right angle gear unit shall be :
supported on a fabricated steel base of sufficient height' to sult; the
gear unit furnished. Each base shall have adequate: openinga Tor easy
access. touthe pump ahaf% coupllng and stuffing box. .

18~O6 RIGHT ANGLE GEAR UNITS. - a. Geperal. - Each gear- unlt .
shall be the ‘self-contained type designed for br transmltting power-. from,:
the horizontal engine shaft through spiral bevel gears to the vertigal
pump shaft. The horsepower rating shall be in acéordance with the - ,
recommended practice of the American Gear Manufacturers' Associationm. ...
The gear units shall have a service factor of not less than 1.25. Each
gear unit shall be essentially a standard unit that is regularly mapu-
factured for service similar to that required by these speCLflcétions.

. b. Housings. - Each gear unit housing shall be of rigid,
compact de51gn made of close-grained cast or iron steel plete. The
design of the housing shall be such that all bearings are supported in
the base section, and the cover may be removed without disturbing the
bearings, gears, or oil piping. AXl jolnts shall be machine-finished,
oil-tight, and dust-proof. Suitable cover-plates shall be provided that
will permit easy access to the interior for examination and adjugtment
of the parts. Eye bolts shall.be provided for lifting the unit.

.. g+ Gears. - The spiral bevel gears shall be of the precision

generated “eurved-tooth type, made of alloy steel and heat-treated
and lapped. The ‘gears shall be designed to give the proper ratic and-
transmit the power without undue strain. Gears and pinions shall be
adequately supported between bearings, and so mounted that they Wlll be
in precise alignment at all times.
o d - Shafts. - The shafts shall be made of forged, heat-tre&ted

stegl and shall be of ample size to provide agalnst deflection. The
;.. shaftis shall be supported in anti-friction bearings of the radisl thrust
type, WLdely spaced. A thrust: bearlng of the ball or ‘roller bearing type
.shall be 1nc0rporated snd shall be of sufflcient capac1ty to take the

s



tarust- of the pump: iry addition: to the weight, of the rotating parts. The
bearings shall be of ample: size; and ratlngafor “the” duty regainveds:. Pro-
vision shall. be mede; to provide vertaca; adjustoent for each pump. shaft
Each vertical- shaft ghall- be: of hollow. shaft Sesign: connected gt the. toP
through & ¢lamp: coupling o:the. vertical, pump shaft-: Bach ecouplking .
shall be-provided with: sultable shear pins. dwsigned to. allow. angine and
gears to.run free in- caser the: pump: .should: clog.. Two spare sets of

shear pins shall be furnished with each gear unit. e :

s : " Lubricationy - A- lubrmcatlng system shail be furnished
for ' each’ unlt. Rach-lubrication system shall be capable ‘ot supplylng
safficient’ lubrlcant to all parts wheh the" unit 1s‘funn1ng 4t a’‘spéed”
corresponding’ to approhlmately one-haif of the rated speed.“ ‘Each system
including all piping shall be 'self= -doftained within' the' gear unit, with
adequate oil supply carried in the base of the gear housing. Suitable
piping shdll be: prov1aed to drain’the oil from.the houding:’. Each
civeulating oil pump shdll be’ self*prxmlng, of the positive flow type.
An o0il lever -indicatoriioil strainer; o 0il flow 1ndicator, and ‘an’ 0il -
pressure gage of approved desigh shall be provided on each udit.  Piping
shall} be of brass or copper with sufficient unions inserted in the lines
50 that the nlplng car Ee readlly dlsmantled. Each unlt shall be self-
under rated load the tOmperature -of ‘the lubrzcatlng oil she¥i not ‘eXceed
160 degrees Fi: at-an amblent air temperature of g0 aegrees F. oL seals
shall be: prov1ded at the’ shaft outlets but no” stuffing box or glan&s
‘shall e used R

”18‘0'%' " 'i’atE%“t' FNGINES. - a. Ceneral. - The engines shall be
naturally aspacated Nuilrdiesed: type havlng not less:thmn four cylinders
in 1line...The engincs chall-be.of a-late design and’al chrreit model,

standard.-wiia : slRaturery :and(ghall be: .o the . praducy of a,
reliable FHPHTaJJ“"“ ke cap shgw atulegst 5.yeays of-evparience in the
manufacturs of eagines of the type specified and for similar duty.,
_Each .engine shall he mapabed, en:g struetural sieel. base ond adequate
anchor bolis.shsl 1 he orov1ded and- installed -in the- concrete bage

ShOW'n On the dl"a ﬂgS¢ . - ‘ ," Lo f’ IR ,‘,"" M ; T LT . e

T 2b. Rating...: The enginesishall. be operated at not more than
2,000 rpm. The uuU11%h°u contiaupus.duty rating of,éach engine:at the
speed required to mect. specified.pump capacity, after deducting power
required for.all, engins drivern auxiliapies, shall be nok-less than that
necegsary to-operaic. ine geas unit and pump at any total head condition
petween 0 and 22 feet. The continuous dubty rating shall not exceed |
75 percent of the maximum publlshed ratlng of the engine operating on

. No. 2 diegel fuel oil.. D ea st _

P - FleX1ble Coupllngs..— Each flexible ceupllng shall be of
an approved metallic type, complete with a syitable. guard. ‘Fach coupling
shall -be  rated.at :not less than 200 percent of.the maxamum_horseppygr
required by the pump. BEach coupling shall be easily disengaged to permit
operation of the engine without operating the gear unit and shall be
similar and approved equal to the Waldron Cutout Type Coupling as manu-
factured by the John Waldron Corporation, New Brunswick, New Jersey.




"- Each fgel.inaectlon station
. pump, and. injection. nozzle

' "7“”ﬁ$f Fuel Thiection, System ;
shail be’ ‘mechanical type. with individu

. “for each cyllnder or single pump with, ind1v1dual\}n3ection nozzles.for
;jeach cylinder, A’ built-ln englne-driven fugl pump shall be _proviged
" to putip the fuel from fuel storage tank to each englne. A full flow

strainer shall be providéd and mounted én esch engine unit. A1l fuel
oil piping for each engipe shall be installed.complete including
connectlons to the fuel 6il" storage tank, . Englne fuel pumps, shall be

'1capable of lifting fuel from the storage tank ag- shown on. the drawlngs.

e. Lubricating 011 Systems. - Fach lubricating oil system
shell be of the puwmp pressure.type with the pressure being supplied by

' fa bullt in engine-drlven pump with necessary relief valves apd pressure
,f.regulators. A full flow stralner, and a full«flow type 1ubricat;ng oil

‘filter shall Ye provided on each engine. Bach engine shall be of the
wet sump type ‘with all oil stored in the engine crapkcase sump without
the necessity of an auxiliary tank, Al lubricating oll piping ‘shell be
c0mpletely installed on the unit.

- P

f i Cooling Systeris. - The cooling system for each eneine Shall

'.con st of & radiator, engine-driven fan together’ with centrifugel . jacket

Bty pump.’ Each radiator shall he mouuted on. the. englne structural
base directly in front of the engine. 'Each’ radiftor fan shall be driven
by V-belt and. shall draw the alr across the engine and discharge forward
through ‘the radiator. Protection for the’ operators and the cooling

jcores shall’ be provided by metal fan ‘quards. Each engine shall be: .

‘equipped with an autometic’ temperature regulator for the control of the
Jackét water and, if necessary, Jubricating oil. temperatures., The |

3"’te'm.lzxera.’cu.re regulators shall be of the. type which will maintain: full

watel flow through each englne. Pach radisior and fen shall be of ..

i'prOPer capacity to adeqpately ccol the. engzne with an entering- air
“ temperature of lOO° F..gnd against static pressure imposed by ductwork

and’ louvers. Each engine’ ‘cooling system shall be filled with an. aqueous
solution of ethylene glycol whlch shall protect the engine and radiator

"+ ‘system against freezing at a temperature of minus 20° F. All water

,and_lubrlcatlng:oil_plping;shall_be furnished and installed complete.

g- Governors. - Each engine shall be equippéd with a governor
which Wlll maintain, the englne speed within.5 perceunt of the pre-
determined setting uhder any load between no load and ‘full load. Each
governor shgll be provrded with an adgustment knob vhich will permlt
'manual*settlng ‘at any &pced between 60 'and 100 percent of the speed

- reguired to 'meet specified pump capacity.

h. Overspeed Stop and Tgchometer. - Each engine shall Dbe
equipped with an overspeed stop and an 1nd1éat1ng ‘tachometer. Fach over-
speed switch shall be adjystable. and . shall automatically shut off the
fuel supply to the engine when the éngine speed ‘exéeeds the predetermined
setting. The overspeed stop deV1ces shall be separate and independent

L.

from the engine goverdors. f:)
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i.. Bxheust Piping. - (1) General. - The exhaust piping
shall be pr0v1ded and installed as indicated on the draW1mgs  The
flexiblé ‘exhaust connectlons shall be seamless, corrosion resistlng, o
metal conforming to the requlrements of ‘Pederal Speelficatlon QRS 766b 5
and shall be, 51m11ar and'eqpal to- tbat manufactured by Atlantlc Metal o
Hose CO., Inc., New York. "Thé plping ‘shall be standdrd welght genulne

black wrought 1ron plpe w1th flanged cast 1ron fittlngs.: f'ﬁ

.....

“(aY Slleneers”' “The | exhaust silencers shall be of
the proper size fbr the englne,and shell e’ type designed for 1ndustr1al'f
level silencing. “Fath Filencer shall be equlpped ‘with ‘removable bronze
drain plugs, .

e (33 Insulatlon.'e The silencers, flexible connectlons, ff

.and all plpe and fittlngs ﬁlthin the bulldlng shall be insulated with

HH-I-523a. The insulatlon shall e trstalled with etaggered JOlnte and
shall be coverea W1th 8 ounce canvae Jacket.‘

J. Starting Systems. - (1) Starters. < A heavyiduty
electric, cranklng motor rated at not 1ess than 12 volts shall be pro-
vrded for startlng eacheEnglne ””Eech Crenklng motor shall be capable
of cranklng the englne at suffl, “nt_speed ‘to insure startlno and shall f"
be controlled by 2 push button mon'ted on, the englne.'f' Feb

(2) Batterl A torage battery shall Ba Prov1ded

-for each engine.' Each battery shall ‘have’ sufflclent capaC1ty to pro-- )
vide a 3-m1nute contxnuous cranklng of the complete unit under operating‘*
conditions.. Fach battery shall’ "be of the' voltage required by the _
starting system. and shell be of ‘hedvy duty design. Minimum rating ghall"’
be 2C0 ampere liours. Each batuery shall conford t6 the speC1f1catlons: :
for Unlted Stateés Government ayard By the Treasury Department Procure~ - -
ment Division, Brench of “Supply for lead-acid storage batteries, Item” =
17, BB863Ca-2. A sultable shelf or plathrm with an secid-proof rubber

or lead tray shall Beé prov1ded on orn located adJacent to each engine g .
base fOr mountlng each batterj A hydrometer syrlnge Bhall be included o

(3)"Edﬁtery"Charger. - The battery dharger is speclfied"
and will be provided. under Seetion ”ELECTRICAL WORK”

. xﬁ., Englne Control Panel. -EA'metal englne control pane} :
shall be provided and installed’ oi “re smde of ‘each’ englne The
following 1nstruments end eqnipment shall be mounted on each panel.

Tachometer
Dol pedlife e
| mugine yetér tempersture gage |
‘. ManualthrottleanastOPcontroj- . Aj

Starter button T
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- 18-08.. . FUEL QIL STORAGE TANK AND PIPING. - a8, General. - The
storage . tank shall be of. ¢apacity as showm. on thE drawlngs, horizontal,
welded steel,: non-pressure-~type. - The storage tank shall be constructed
in accordance;with the standards of the: National Board of Flre Under-
writers', and shall be of the size and shape shown on the drawings.

The tank shall be tested and proved tight against leakage under a test
pressure of not less than 5. pounds per square inch.- ‘

ST ﬂhnk Gauge. - An 011 level 1ndicat1ng device. Qf the .
hydraulically operated type shall be installed in conjunction with o
the tank. Qauge element shall be run in electrical couduit as shown

on the drawings. Mbunt gauge on wall in pump room as indlcate& on
draw1ngs.., & _ o o o -

c- Cleanlng and Paintlng of Underground Tank.‘uvUnderground
storage’ tank ‘before being placed in the ground, shail be cleaned and -
painted as folldws: The tank shall be .clegned thoroughly of all loose.
rust; blisters, loose scale, oil paint of a type different from the . , -
fiel& primer, and other substances that would interfere with proper ..
adhesion of the protective coating. Mill scale thet cannot be removed
by hand wire-brushing need riot be removed. 0il and grease shall be
removed with mineral spirits or other acceptable solvent. having a flash .
point higher than 800° F. After cleaning, a primer coat shall be appliea
to the outside of the tank only. Materials shall consist of processed.
coal-tar pitch and refined coal-tar oils conforming to Military Specifi-
cation MIL-P-15147C suitably blended to permit application by brush or
spray. ~ The primer shell contein no highly volatile solvents or added .
plgments and shall dry hard within 6 hours. The primer shall not be
heated, but the-temperature of the metal and the primer temperature: at
time of application shall be 60° to 80° F. After the prime coat has. -
become hard to the touch, an enamel coat composed of a specially processed
coal~tap pitch combined with an inert mineral filler shall be applied
hot, in a layer not less than 1/ /16 inch thick and in accordance with the.
manufacturer 8 recommendations. The enamel shall be free of all asphalt
The use of fluxing oils or thinners to reduce cracking susceptibility

in cold Wweather will not be permitted. Primers and enamels herein
mentioned shall not sag or flow from a vertical surface when exposed. -

to an atmospheric test temperature of 1600 F., and shall not become
brittle, crack, check, or peel when exposed to an atmospheric temperature
of minug 20° F. : After the enamel is completely applied and cold, all
coated surfaces ‘shall be tested with an electric wire-brush hollday .
detector. The wire brush shall be placed flat in contact with the enamel
surfaces and pasged over the surface ouce only at the rate of approxi-
metely 35 %o 50 Teet per minute. Any evidence of missed places will be
indicated by an electric spark between the brush and the metal surface. .-
All missed places so indiceted shall be marked by chalk or crayon and
promptly repalre& by a single application .of hot enamel. No recheck

of repaired areas will be requlred. S »




: 4. -Tank Equipment, - (1) Atmospheric Vent, - The storage
tank shall be prowided with .a separate 1-1/4-inch atmospherlc vent
equipped with a screened. vent cap which shali ‘terminate as shown on.
the drawings. Vent. shall be . combined W1th whlstle deV1ce located

in the tank vent tapplng. Do,

(2) Fill Connectlons —'Ihe combinetion fill lires
and stick well on the storage tank shall be 2 inches in size and shall
enter the top of the tank. A l1- l/&-lnch branch {11l line. with screwed
cap shall be extended to the sxde of the bulldlng #nd shall termlnate
3 feet above grade. . o ‘ ‘

(3) Suctlon Connectlons. - The suctlon lines shal¥
extend from the top of the tank and shall be carried underground,
through the sump, chamber to the suction of the engine fuel oil pumps
and hand pump as- 1nd1cated on-. the drawings... The ‘final connection
betwaen the suction pipe and’ pumps shall be by means of a union at the
hand pump, and, flex1ble hose ‘conhections at: the engine “pumps. -. Suction
lines 1n the tank shall terminate 3 1nches from bottom of the tank

(h) Réturn Connection i The return 1ine shall extend
from the top of the tnnh ana shall Ye carried undarground, through the
sump chamber to' the e“vlne fuel 0il pumps. The Ffinal connections -
between the return pre and pumps shall be by f¢ex1ble hose connectlons

. €. FUe1 O;l Piping Svstem. - Fuel oil supply and return
piping shall be_ﬂ . ”f' c0pper tubing with flare pattern: thtlngs.
Valves for thig c;»tem ball be' bronze body 150-pourié class. Fill
vent,. and overflow plplng shall be steel plpe W1th malleable iron.
fittings. ¥ e

T grnd Opev'téd FUel Pumn " Prov1de and 1nstall ‘8 hand~
_ perated fuel pu*“ 0 e i jb“ﬁal ar tipes ‘Pump - shall be'suitable:
- for taking suctlow froi, the” fael 011 storage tank and shall Pe. self-.. .
priming and free from air bxxdlﬁg vhen hanallng No. ‘2 Diesel fuel oll.
Pump shail' be or%c&etea o VQWL in a posLuLon of easy’ access and to
permit unlnterrupued aﬁd unobstruCued operaulon S :

18 9., SUT? U 4” AND. AC” SWRITS - 8. Genera] ~ The. eontractor
shall furﬁx‘h and. install. one xerulcal electric wotor driven centrifugal
sump pUmD comp¢eue with dlucharge plplng, check valve, and rrate valve

.. as indicated on the draW1ngs

b. Denrr1ﬂ+7en - (1) Pump.'- The pump shall have capacity
1nd1cated on tne an”‘}”s T
(a) Ceqlng - The “casing shall be cast iron
accurately machlned to provide uniform “cluorance for impeller and
rigid connection to the motor plate throvgh a wrought iron pipe to
insure positive alignment. A sirainer of corrosion resistant material
shall be securely attached to the suction side of the casing.
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-.'the motor and operate at‘maximum speed without vibration.;:j;:"

ffto tranémlt the maximum power of the electric motor.

:above the plt cover.

ESARE (b) Impeller - The 1mpeller shall be Cast bronze
of either the open: or ‘gemi s ~inclosed’ nou-clogglhg type,_aCcurately

. machineéd and ‘finished to: produee ‘hijgh ePficienty!™ It shall be secﬁrely

attached to the drive shartt by & key and lock nuﬁ “with’ provxaion ‘far

easy removal and replacement e et Py
N I R AR

T R 0.5 I Shaft. = The ‘shaft gHa11 ve of’ forged ‘steel
turned and ground and of suff1c1ent dlameter'mntransmlt the power of

- G". B

(d) Bearlngs. ' The ‘upper bearing shall ‘bed com-

";1bined radlal and thrust type entifriction beering, grease 1ubricatéd

The lower bearing shall be made up ‘of '@ non- seizing, non-scorxng higp-
lezd~bronge bedring bushing with & grease reserv01r. The ‘reservoir”
shall be torinected through copper tubing to an Alemlte or Zerk ?ittlng

.I-.}

RS : (e} Coupllng. - The pump shell be directly connected
to the electric notor through a flex¢ble céupling of suffiC1ent size

el N

SR (f) thOr. - The pump shall” ve driven by vertical
drip-proof motor. The motor shall have a rating® of not less than' 3/&
horsepower with a limiting temperature rise of 40 degrees centigrade,

- dnd ‘shall have’ elass FAT 1nsu1ation with moisturé and oil proof treat-

ment. The motor shall be- equlpped with antlfrlctiOn bearlngs, sealed
apainet dirt dnd having provision for 1ubr1catlon The motor: shall “be
mounted securely and-in perfeeﬁ alignment to the pump, through &’ motOr

! exten51on base and floor plate

(g) Floor Plate. ‘w The~ floor plate shall® be of ’

_size indlcated on draW1ng ‘gnd of- ‘'steéel piate of ample thléknebs to with-
istand the-total léad of “the- pumping unit complete and to resfdt vibration

when" the pump -is in operation: -The floor‘piéte shall ‘be bolted securely
to concrete floor Mith anchor bolts. :

Lo - () Sw1tch - The ‘motor’ shall be dctuated’ by an
"on-gff" SW1tch afd, & “combination megnetic starter ‘mounted on the wall.

' The starter shall be equ«pped with thrée" ‘overload’ deV1ces and shall be

1nstalled in'a east 1ron NEMA type b 1nclcsure.;:;;

e e (1) Pipe, Valves and:Fittifigs. - Plpe shall be

galvanized wrought iron conforming to Federdl Specification WH-P~4hl,

Standard Weight. Gate valves shall conform to Federal Specification
MW-V-54, Type 1, Class A, except 1t shall be equipped with extension

“stem, floor box and Tee handle_wrench for_operation from the operating
“room floor. Check valves shall be screwed bronze swing check type

conforming to Federal Specification WW-V-0051.
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18-10. COLD WATER PIPING. - The cold water service piping from
approXimately 6 inches -within the. ‘building wall to a point not less
than 5 feat from the building sha1l be copper tubing type ”Y", annealed.
Cold water piping within. the bulldlng shall be type "L",. herd-drawn.
Fittings shall he cast-brass or wrought-copper suitable for sweat or
brazed connections for use with hard-drawn. tubing, and flared-pattern
for annealed tubing Tublng shall conform to Federal Specification.

WW~T-799. A gate vslye and . draln shall be - 1nstalled inside .the -
building. The gate. valve.shall. conform to Federal. Specmficatlon -
- WW~V=54 modlfied for-use with.copper. tublng.‘ Hose faucet shall. be ‘brass
W1th metal handle and spout with 1" hose thread. o :

: . 18-11.. INSTALLATION. -.The contractor shall instell, erect, attach,
-.0r build into the structure all machlnery, piping,. and other metal .work
in a workmanlike menner as.shown og the Qrawings or directed. by the
Contracting Officer. Wherever possible all parts shall be made accurately
to standard gauge torfacilitate replacement and:repair. All work of the
installation of -the equipment .6hall;follow the hest modern practice in
the - installation of machinery of,. thls type, notwithstanding any om1551on
.. from these spec1flcations. All, work of 1nstallatlon shall be. done by
‘mechenics skilled in their; warious tra.des -The - eq_ulpment shall ve

- anchored to concrete. fbundatiens by neans of steel anchor bolts.. The

- anchor bolts . shall. be set-at the time of plac1ng the concrete by means
of templates furnished by the equlpment manufacturer The concrete.
foundations for the diesel engines shall be constructed to the dimensions
as -recommended-by. the equipment manufacturer and shall be securely
., attached to the structural concrete floor by means of steel dowels. The
complete pumping units: shall be set accurately plumb . The equlpment
shall be given a toueh-up coat of. palnt as requlred before finish
painting 1s done (See Section 27) e -

18-12. . TESTS, = &...Shop, - (1) . Pumps.. - Capacity and efficiency
‘tests shall be, made .on, one PUmp. at the manufacturer’s plant if feasible,
and if not, a model test. shall be made to. insure compllance with these
speciflcatlons In the tests. the “elationshlb of the propeller 1n1et
bottom of the sump, the pumping range, and the 37-6" distance of center-~
line of the pump to two:adjacent sides,. as-shown on the drawings,
shall be malntalned‘ Readlngs shall be taken at not 1ess thar 5 points
horsapower over the complete range ‘of. total head. from % to 22 feet, If
a model is used for the-tests it shall ke tested in strict.accordance
with the Tenth Edition of the. "Standards of the Hydraulic Institute",
1955, as revised 1958, and: herelnafter referrea to as, the "Institute
Standard”. The model test shall consict of a propeller in no case less
than 10 inches in dlameter, and exactly homologous to the proposed
pump and water passages. The-model test heads shall be the prototype
head and shall include the water passages from the sump chawber
through the pump, discharge column, and discharge piping. For the
purpose of this contract; the efficiency of the model shall be considered
the efficiency of the prototype pump only to the extent that values

18-12 -
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of efficiendy, as determinéd by model test; witl adt be inereased or
adjusted by computation in order to estimate the éfficidnéy of the ..
prototype pump. . Tests.shall be witnessed by a representative of the
Contracting Officer. Updn completion of all ‘tests, the contractor will
furnish the Contracting Off{c¢er five (5) copies 'of the finel test report
showing a narrative desdriptiorn ‘of “the test; -all pertinent data used in
the test; all curves used in or determined by the test; methods of . .
interpolation; photographs; outline drawing of the set up; and other
data pertinent to the test or as may be required by the Contracting
Officer.

(2) Diesel Engines. - Each engine will be inspected and
tested in the shop by an authorized representative of the Contracting
Officer. A typewritten record of the tests, including observations,
caleulations, results and graphs, shall be submitted to the Contracting
Officer by the menufacturer, together with a sworn statement from the
person supervising the tests. The engine shall be tested for satisfactory
operation under the following conditions.

(a) The engine shell be run continuocusly for twenty-
four (24) hours at full-load, which shall ve equal to the continuous
horsepower rating required by paragraph l8-0?g,rfollowed by a one-hour
run at maximum horsepower output of the engine.

{(b) The governor shall be checked by means of a
tachograph with the engine operating under various loading conditions
ranging from no load to maximum load of the pump.

(c) Immediately after running tests for.the engine
the Contracting Officer or his representative may require that the
enging be opened for inspection.

b. Field Tests. - After installation, each complete unit
{diesel engine] right angle gear unit, and pump) shall be operated and
tested for a period of eight (8) hours at the heads available at the
time of test, to demonstrate ithat it is in satisfactory operating
condition and free of damaging vibration. Any alterations necessary to
bring the units wp to the requirements of the specifications shall be
made by and at the expense of the contractor.

e. Cost of Testing. - The cost of all testing shall be borne
by the contractor, except for the Government's representatives, and
shall be included in the contractor's bid price.

18-13. PAINTING. - Shop and.field painting of materisls and equip-
ment shall be in accordance with the provision of Section 27. Such
-retouching as may appear necessary in the opinion of the Contracting
"Officer shall be done with the same shade of paint as the shop coat.
All finished surfaces to be exposed to the atmogphere during shipment
shall be coated with a heavy rugtjpreventative compound.,
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18-1k. CUARANTEE. - All items of equipment furnished under this
section shall be guaranteed in accordance with the guaranteg provisions
of the SPECIAL-QQNDITIONSb T

18.15. “PAYMENT. - No.separate payment will be made for all work
- gpecified in this section and all costs in connection therewith shall
be included in the lump sum contract price for Item "Mechanical Work -

- Pumping Station.. - oo
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SLU.ICE GA’I'ES 3-"' R T
19-01.  SCOPE - This section covers the instaliatioﬁ~ag¢is¢tting{:
of the sluice gates, complete, for the Pumping Station: - The sluice -
gate for the intake structure is spec1f1ed and 1ncluded under Section
21{. »-.)\.'"- i e ) .1. .’.;‘ '
R N N v G St e - b P SIS S ‘:"'."'E
19-02...APPLICAéiB SPECIFICATIONS + e follow1ng Aerican’ Wateri i
Wans Assocmatlon Spec1flcation forms | part of thls spec1f1eat10n .

v o,
v ek

19 03 G@NERAL - The slu;ce gates shall be.a product of & re- .
llable manufacturer whé can SHow at Teadt 5 years of ‘succeéggful s ¢ e
experlenge 1n he manufacture of simmlar aates., The gates shall-be
made of the materlals ‘and types ds | spedlfled hereln. “If ‘any departures
from the drawings or spécificatiors” are deemed neceéssary by the con- -
tractor, detalls Qf such depgrtures and the reasons therefor shall
be submltted as 500n 8s practlcaﬁlé %o the Contfactang Offlcer for
apprqval “Ho departures $hell ve madé Without the prlor wrlﬁten
approval of the Cont actlng Offlcer

19 ol 3 SHOP * DRAWINGS - COmpleﬁe show drawings "of the slulée AT
gates shall be Submitted £o the Contractlng ‘Officer for appreval im’
accordance with the requirements of Part IIf ‘Snecial Coniditions} prloff
to the initiation of any .work. The draw1ngs shall show the details of

constructlon ana “the vethods of Upefatlon and 1nstallat10n and shall
.be fully dlmensioned j_f - "f ‘ _ﬂf__h‘ e AR

DR Y] o ;‘.
Nk

static head above the top of the gate as: herelnafﬁer spec1f1ed “The
dimensions of thergaté openlngs shall be L foot wide by % -foot High in
the clear. "“Fac¢h gate ‘shall be operated by means of & r1s1ng ‘stemr’ -
hoist ‘detustéd by an eldctrid tiotor.” When seated the-gites: shall be
practically water-tight. '

(l) Scation Inleﬁ Getew “The’ statlcn inlet gate shall
be of the flat frame, unseatlnw pressu;e tyie rith bottom and- side’ i
wedges and with "F" sectiofis 15 1nches ‘lohg embedded 1h the' wall and
shall be de51gned structurally o a" mlﬁimum unseatlng head of 16" feet3
above the top of thé gate-and for b meximum operating head of A redt
gbove the top of the gate.

(2) Discharge Conduit Gate. The discharge conduit
gate shall be of the flat frame, seating pressure type, with "F"
section 15 inches long enbedded in the wall and shall be designed
structurally for a maximum seating head of 16 feet above the top of
the gate and for a max1mum operating head of 6 feet above the top
of the gate. .
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19-06. GATBS - a. General - The gates shall conform to all the
requirements of paragraph 19-05; and -AWWA Specifications C501-L1T for
Sluicéd Grtes amd as supplemented or amended hereinafter.

- b. Gate Frame - Gate frame shall be made of corrosion re-
sisting alloy iron casting confonmlng to Mllltary Spe01f1catlon MIL -
G-858A, Class 1,.a2nd shall be of the flat Tramed type with rear face
machined and drllled for bolting directly to wall thimble. The gate _
guides shall have machined grooves their entire length to match the
machined tongues of the gate leaf.- The sliding clearance between
the gate leaf tongue end the guide shall be.at least l/l’" on each
side of the gate leaf. The bolts and nute for attachlng the gate

guides shall be monel. o

.; Gate Leaf. ~ Gate leaf shall be made of corrosion
res1sting alloy ron’ casting conforming to Military Speciflcation
MIL-G-8584, Class 1, with both horizontal and vertical ribs of suf~
ficlent size to withs?and the full ‘bydrogtatic preSsure witbout
dei*ection ‘of the leaf. A.ppcket for the oate stem nut shall be cast
intﬂgrally Wiﬁh the. gaie leaf. .

: &,. Seal 6tr1ps. - The gate frame and the gate ‘leaf shall
have machine finished groove ‘into whigh the monel seal Etrips shall be
pressed and/or othervise securely anchored in place. The monel ‘seal
strips shall be machined to a true surface after the 1nstallatlon on
both - the. gate freme and the gate léaf.

. Gate Stems. - The gates shall have rlsing stems of suf-
ficlent smze to withstand safely, thhout buckling, the mraximum thrust
of the hoist. The gate stems shall be cold rolled steel._ The sections
of each stem shall be joined together by solid menganese~bronze couplings
threaded and keyed to.the stems. FEach.stem shall be furnished with stem
guides so located where . shown on - the: drawlngs, All stem guides shall
be bronze bushed and adjustable., . - S : :

19-07. FLOORSTANDS.,- 8. Each gate ‘shall be operated by means of
an_electric motor. driven floorstand constructed of high grade cast iron
or steel with provisions made for attaching removable stem covers to the
top cover plate. Each floorstand shell be complete with electric motor,
controls, and position.indicator, and shall pe of sufficient capacity
to raise and lower the gates againgt the maximum operating head at a
speed of .one foot per minute. Floorstand shall also be provided with
a .hand wheel.for hand operation. The hand wheel shall be disengaged
ﬁu?omatﬁcally or S0 that the hand wheel will not revolve durlng motor
operation. o -

. b+ The pedestals and.gear. cases shall be made waterproof. - A
suitable torqpe plate shall be prOV1ded at the base of each pedestal.
Electrical contactor. cases and push button cases shall be cast as
integral parts of each pedestal. and shall have cast iron covers with
machined and gasketed water-tight and dust ~tight Joints.. -
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RS All eors: shalL_he_of steel except wdrm gearﬁ which ol
sball be*nickie bronzey.. all, properly: designed Tor' ‘the service intended.
The gear shafts shall have anti-friction bearlngs and, puitable provisions
shall be made for.lubricating-the.béarings: and gears. “Gearing shall
e’ enelosed 1ﬁ waﬁe; and dust tight ca51ngs. SRR R .

ffJf3‘ d. Suztable Visual Indicators shall be providei so that ~1f“u
the -&xdct pdsitlon of, the gates. can- Tedetermningd at all times. The
indicator-shall cops;st of -8 vertical. monel plate attached to the -
stem- cover and extending over the full range of gate travel from open
to blose position.” The indicator shall be graduated in feet and L a
terths of feet, with numerals every foot and half foot intervels. The
monel fingers shall have an adjusteble pointer extending to. the
graduated plate. Each gate position indicator shall be clearly v1sible
from the floorstand push button statlon. The slot in the stem cover ;

.....

with mubber Ior “other suitable flexible materlal to make the s;ot e
weathertight’ and yet not interfer with the mevement ‘of "the' Finger.

e. The eleckrical motors and starters’ shall cOnform to : 5
requirements’ of Sectlon 16.. The motor skhall be-rated at “the’ horsapower\_v
required to give & gate holstlng speed -of one foot permiﬁute andirated _
208 volts} 3 phase; 60 dycles, A. C. .The motor: shali be®the singlev i
spread, high torqpe, 1ow= startlng current type; and shall e designed
for 30.minute: operatlon &t rated load and: voltage WIthaut excee&ing &
temperature rise of 55 dégrees C. above.an ambiént temperature“of QO NPT
degrees C. Equipment shall be provxdgd with“wateruight enclosures-hhpag,a

£+ 7 The MS¥or Control. 4 The motor contFol HhElY consist of |
e magnetic reversing ‘tipe starter and push. button stations” The starter
shall be controlled by means of a three button station for raaslng, -;4

lovering, and stopping the .gate, wgthf"ope "close" én& “sto S T
buttons. plaxnly indféated. Two indlcatangllamps, al green lamp for TR A

" open” .anda red 1amp for "c10§€' shall: Pbefurnished for eacb,control PRI
stations: Qiddk oréalk 1imit switches shall e provided that Wil euti, o

out the motor at’ any predetermined positioh b both the bpeﬁiﬁg an‘ i
closingt movemehts of ‘the gate, JAn electrical torque’ switeh shall be G

provided-in ‘the”élosing, side of the gate movement’ control ahd. shall.be ..y

arranged: tg© open the mcﬁor circuit ‘whei - the - gate ig* seated or strlkes

an obstruetion. - The switches ghall be ‘housed in<Gil tfght cases ‘and JREae.
shall be eqplpped ‘with quick “break contacts with' micrometer adgustment.
In addition to the local comtrol: station, the floorstand for the gate
in the discharge conduit, shall algo be.supplicd-with & remote- qontrol
station for mounting in the pump house.. .The- yéfote' control station
shall be cemplete with pushbuttons and 1ndiéating lampS-'” L -

g All equipment wiring installed by the manufacturer as part
of the equipment shall be placed in sultable ducts cast in the stand or
accessories, or shall be run in rlgid steal conduit. Insulated vire

. ,fff
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shell,be 600 v, oil bese rubber and shell conform to the’ requirements
for. Insulated Wire and Cable as spec1f1ed in Seetion 16., The viring
shall terminate at a suitsbly enclosed terminal block. ’33 c S

Housigﬁ.w- The contractor shall design, furnlsh.end install
. 8. removable sheet metal pousing for ine discharge. conduit . floorstand.
The housing ‘which, shall enclose the hoist shall be designed to. slide
down over. the hoxst and. sball be fastened in the floor. by . swing bolts
which are access1ble from the inside only. The doors of the housing .
shall be temper proof and shell be . prqvided with a padlock and -chain.
The doors shall te erranged to provide access to the motor ‘control and
hand wheel.. The housing shall be steel not.less than 12 gauge. Peinting
of,. the. housng shell confori; to rEqﬁirements of Section 27 s

19—08 HALL THIMBLE. - The well thimble shall be corrosiou
resisting elloy iron cesting conformlng to Military opecification MIL-
—858A, Class 1, Type “f", twelve .inches depth, with.machine fivished
face for contact with tbe gate frame. The, thimble shall be equipped
with monel studs. and;monel nuts for the, gate, . . .. .. , -

A9 09. PAINTING.: ~ Before. exposure to the weather. end.after thorough
cleaning to remove. all rust, dust, greage, @nd’ éther foreign matter,
floorstends, eranks, end similar, parts customarily finished at the:
shop, shall be shop primed with treatment customary with the
manufaoturer, except. as otherwise steted in Section 27. Slulce gate, _
frame and thlmble, specif;ed to receive special paint treatment shall -
be. given a temporery ghop coat: and this- shop- coat shall be. removed
during surface preperetinn prior tonrequired painting. .Ferrous .
surfaces obv1ously not to be. peinted shall be given a shop coat of -
grease or other suitable rust-resistlng coating.. Eeinting shall
conform to. the requirements of. Sect;on 27 : S

19 lO. INSTALIATION. - a. Gates. e The gates shall be completely
assembled with disks wedged lightly Dbut; firmly in. their. sests while they
are veing 1nstalled and the nuts pulled up tight¢ Under no circumstances
shall the disk. be taken out’ or the gates taken apart to be installed.-
The joint between. the. thimble and - frame shall be made up with a gasket
of asbestos composition such as’ “Granltd'nmde by the Crane Company or
approved equal. The floorstands .shall be firmly anchored to the concrete
‘surface and. shell be set 80, that the stem shall” ruh smoothly in true
elignment.. Getes shall.operate sneothly and. close tightly w1thout
leakage. :

b. Test. - The contractor shall lower and raise each gate at
least three times, and shall make necessary adjustments in setting or
installation required to secure satisfactory operation and tight closure
of the gates, No separate peyment will be made for testing and
adjusting sluice gates.

A
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19-11. TCOLS AND OPERATING INSTRUCTIONS. - The eontractor shall
furnish a complete set of all special tools needed for the adjustment,
operation, and maintenance of the gates; five complete, bound
manufacturer's lists of parts with necessary illlustrations and
references to permit convenient ordering of repair paris; and five
fTound complete, clear, and conclse sets of instructions for the opera-
tion, adjustment, lubrication and maintenance of the gates and the
gate hoists.

19-12. GUARANTEE, -~ The following equipment to be furnished under
this section of the specifications shall be guaranteed in accordance
with the guarantee provisions set forth in the SFECIAL CONDITIONS:

Gate Frames

Gate Leaves

Gate Guides and Seats
Gate Stems
Fioorstands

Wall Thimbles

19~13. PAYMENT. - No separate payment will be made for the work
specified in this section, and all costs in connection therewith
shall be included in the lump sum conitract price for Item, "Mechanical
Work - Pumping Station't
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SECTION 20 .
TRAVELING CRANE |

20-01, SCOPE. - This section covers the furnishing and installa-
tion of one travellng crane; complete.

20-02. GENERAL DESCRIPTION» - The crane shall be hand operated
and shall have a rated capacity of not less then 2 tons.. The distance
from cepter line to: center line of crane rails and’ the high position of
hook, shall be as: shown on the drawings.=""‘”_ et et

o

20-03. DEEAILED DESCRIPTION.-— The crane shall consist essentlally
of a, top rugning single. girder bridge with a trolley hoist.- Bridge chall
be meunted on two trucks, each truck having two double-flanged wheels,
The crane shall be geared for band- chain-operation of the bridge travel,!
trolley travel,. and hoist 1lift. The hoist shall be of the spur gear,
army . type integral with the.trolleyi’ ‘The hoist shall be equipped with
hoisting chaln and shall provide for a vertlcal lift of: 21 feet..:.

0= Oh DESIGN. - All working parts shall be" readlly accessible for
inspection and repair, properly designed and sultable for- the use and ser-
vice required.. The design stress for any” member or part of the material.
covered by these.specifications shall not be grester than one- flfth of
the ultimate strength of the material used. ‘ ‘ _ ._rﬂ,, R

20-05 ﬂRAWINGS. - The contractor 'shall submit for agproval, e .
tailed draw;ngs for. the. traveling ‘crane he proposes’ to instell, in.suffis
clent’ detail 10 .enable a check on the design. These drawings shall in- .
clude a comp;ete -and itemized list of all perts, with the grade and class
of material or make of a standard article, the contractor proposes to
furnish. Thickness of plates and sizes of structiwral shapes must be
shown elther on the part or in the itemized list of parts. Any item or
rart needed to provide a complete and workable lnstallation in accordance
with the intent of these specifications shall be supplied by the con-
tractor, whether or not it is included on the drawings, the list of parts,
or in the requirements of these specifications.

20-06. MATERTALS AND WCRKMANSHIP. - Materials used in the manu-
facture of the equipment shall be of the best quallty used for the purpose
in ccmmercilal practice. Workmanship shall be of the highest grade
throughout and in accordance with the best standard practice for this type
of equipment.

20-07. INSTALIATION. - The traveling crane shall be assembled
and installed in the Pumping Station as shown op the drawings.

iy

-20-1



20-08, INSPECTION AND TESTS. - After the crane has been erected,
adjusted, lubricated, and otherwige.made ready for operation, it shall
be tested under the superv181on of a person experienced in the installa—
The bridge, trolley, and h01st shali be operated in each direction of .
travel for the full travel distance without load.. The equipment shall:
be examined for misallgnment improper.adjustment,. and other possible -
defects. The tests will be repeated with the crane loaded at rated
capacity. Tests Wlll be made by and at the expense of the contractor..

20-09. CLEANING AND. PAINTING._- Cleanlng and palntlng shall con-
+ .form to-Bection 27, "PAINTING".

20~-10. GUARANTEE. - The traveling.crane 'shall be guaranteed in-
. accordance with the guarantee pr0V1SiODS of, the Special COHdltiOHS.‘“ '

PO ll. P%IMENT. - No separate payment will be made for the work
under this section and a1l ecosts in- connectlon therewith shall be ia-.
cluded in:the lump sum price for Item Mechanical Work-Pumpihg Station.
Furnishing and installation of rails, rail supports and brackets is in-
cluded . under ‘the contract lump sum price for the ”Pumplng Statlon

v

s
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___" S @éTER LINES, FIRE" SUGTION LINES AND C
RO BT L “MIS@ELLANEOUS CAST IRON LINES

..:;‘{a ’-' o ’
21-01« SCOPE..ﬂ Thls section covers the following fe; tnres. -

PR

o
AR

. B
a

= ;gﬂﬂ Water seerce line to pumping station.

- {;’_T_ T o

. De NEW 8 inch water lines replacing existing: watér Yines.

W R TR ST R, L TR
1'." J

-c.' Relocation of existing fire hydrants, including shed axmL
additional 6 inch piping required...f.- = G o C _

Lo

£

r“

Beplacement of exiéting fire suetion lines with leﬂinch an&
- 1nch cast iron pipe,-incéluding post 1ndioator valves, seep rings and
relocation of axisting foot falVe.if. . : .

.”e;i Replacement of existing storm draxn line with lE*inch cast 'f
iron pipe, 1ncluding post indicatOr valve and- seep rings. R : 1
. ‘ ,,\.;-‘- -

21»02. EARTHWQRK.«« Excavation, trenching and backfilllng is specified-
. under the section, TRENCH EXCAVATION AND BACKFILLING FOR UNDERGROUND R
UTILIPIES, of these specifications. . | _ O

21 03. APPLICABLE SPECIFICATIONS. - The following specifications and
standards,’ of the dssues listed bélow but. referred. to thereafter by basic
designation only, form a part of thls opeciflcatlon. _

'fﬁgm. Federal Specifications. -

- O C llha T - Calcium Hypochlorite Technical, and Chlo- .
B -+ " ripated Lime, Technléals - _
Lo 0-8 602 ¢+ 'Soatum Hypochlorite. = :
. BB- -G-120 - L Chldrine., . ¢
“-QQ—L—156 g Lead, Calking, .. ¢
L& Aml ok Lo
_f;QSS P- 351a o Pipé, Asbestos-Cemsnt. Lo '
L WL P 325 ‘Pipe, Bends and Traps;’ ‘Lead (for) Plumbing
T ' JEE: and Water Disjributionm. - - I
‘ IuV 58: . | -Ti*"ValVes, Cagt-Iron, Gaté}i-125- ‘and 250 Pound, el
& Am-l : Screwed and Flanged- (for Land USe) I

b.'-American Woter Works Association Standards.'- b G

"fClOO 52 -oni 'Cast Iron Pressure Fittings :
£500-52 - Gate Valves for Ordinary, Weter Works Service.

0_502_53 . Pire Hydrants forr Drdinary Water Works Service.
C-601-54 ‘Disinfecting Water Mains,

21-1



C. Amerlcan Standards Assqciation Standards. - f

A21-271953-1,;_hC&st-Ir0n*PiﬁrCast Pipe for Water or Other
LT e Tguddeg e At L T
A21.4-1953 7 Cement-Mortar Lining for Cast Iron Pipe and

Fittingsw. oo, 2iae
Cast-Iron Pipe Centrifugally Cast in Metal
o . .Molds, for Water- dr Other ‘Liquids.
A21.8-1953 " (ast-Iron Pipe Cenmtrifugally Cast in Sand-
. .. . .~Lined Moldsg, for Water or gther Liquids.
S0 - A21.11-1953 °  Short-Body, Cast-Iron Flttings, 3-inch to
. 12-inch, for ESOépsi, Water FreSsure Plus .
‘Water Hampers. . . " T
A21.11-1953 Méchanical Joint for Cast Iron Pressure Pipe
-and- Flttings, VTQ ERLA _ .

PR

ART,6-1955

P B e ST

2= OM GENERAL REQUIREMENTS FOR MAINS AND BUILDING SERVICE CONNECTIONS.-
Piping for weter mains and buillding-service connection mey e any of the
types and materials specified herein,except that. pipe’ Jarger than 8-inches
shall be dast. iron pipe with mechapical joints. . The ‘pipe -and ‘Becessories
shall be new and unuséd uhless otherwise approved by the Contracting
Officer, The interior of the pipe shall be thvroughly cleaned of'forelgn
nratter before being Jowered. into the trench, and- shdll ber kept clean. during
laying operations by plugglng or other approved method: ' The full- length
of each section of pipe shall rest solidly upon the pipe bed, with recesses
excavated to accommodate bells and joints..' Any pipe that“has the grade or
Joint dlsturbed after laylng shall be teken up and relald. Plpe shall not
be Iaid in water, or when trench .or. weather conditions are ‘udsuitablé for~
the work, except by permlssion of the Contracting Officer. Water shall
be kept out of the trench until the materiasl in the ‘joints has hardened,
or until calking is cowpleted. When work is not in progress, open ends
of plpe and fittings shall be securely closed:so that no trench water,
earth; or other substince. wxllsenter the pipes or fittings. Any section
of pipe found to he defective vefore or after.laying shall be replaced
with sound pipe without additional ¢xpense t6 the Governmént. Where the
location of the water pipe is not.clearly defined by dimensions on the
drawings, the water pipe shall not be laid closer horizontally than 10
feet from a sewer except where hottom. of water pipe will be at least 12
inches above top of sewer plpe, in which case the water pipe’ shall not be
laid closer’ horlzontally thén 5. feet from.the sewer. . Where water lines
cross under gravity sewer, lines. the sewer shall be construtted of pressure
pipe,. for a distance of" lQ feet each 31de :of:the erossing, with no joint
located within 3 féet 6f the crossing or shall be fully encased in con-
crete. Fittings at bends in the.pipekine shall be firmly wedged against
the vertical face of “the’ trench; @& 8lown on the drawings or as directed
by the Contracting Offiger, to prevent .the fittings from being blown off
the lines when under’ pressure* Pipe ends left for future connectlons
shall "be valved, plugged br cappeﬁ, and:anchoregd, as showi on the drawings
or as directed by the Conﬁracting Offlcer. Where connections are made

21"'2; '-‘-_“_. .



between new work and existing mains, the connections shall be made by
using specials and fiﬁtlngs 1o suiﬁ tHe" actual COBditlonS and taps sﬁall

be either vet Or dry és dlrected. LT e sk T

-f..a-t

21-05. CAST IRON PIPE.,« 8. Material. - (l) Castwiron pipe ghall
conform to-Ame¥ican Standard ‘481, 2—"K§i76:”br 421,8, class 150, except
that the pipe mwdy be furnished with' mechanical Joints, or “approved 3o&nts
designed to loék: rubber rxng gaskets against displacement without calklng.
Pipe larger “thén {8xiriches shall be provided with mechanical joints. .

{2) Tests. - The pipe shall have been tested in accordance
witw Feﬁeral‘Specificatlon WW—P h21 by the manufacturer.__lh:

(3) Cast iron ‘specialsand £ittings. + Specials and- fittings
shall be’ class 1Y, ‘cotrfhrmins to the Anericen Wa+er Works Assoéiation
Standard CiOO or Amer‘ qn uvmudard ABl 10, unless oﬁherW1se specif1é&.-

3 P . S RN 0
: (H) ~Foints shall’be bf’the bell-anﬁ spigdt, mechanical,%or
bolted: ﬁype.l Jointihg mate“iab shall conPorm to the following requlrements-

3».{, .t

'_fB&’@miﬂmmtJmmm.ﬁ“““

o

SR Sl o deing p",alng.j— Yd“n*ng oF packing material
sha&l consist of one b tha - wei) traig ndlded or tubidar tubber rings;
asbedtos ‘rope; tredted pape: nge,“nqu, or jut The materials: shall be
handled'with-caré in oréer: %0 Preveit coflanination and: $hall ‘be dry’ vhen
put into. plae€tini the' inf,ihe’ ‘mateérial shall be free of nil, tar, br
grease. - HempJahd? Jaté 'shall  be'uged ohily on Type I¥*oive conforing to-
Fedeéral Specificatioft WW-P-k2l an& shall beé* ‘placed betv@en the  round rubber
gesket and the Biywmindus jeiat” cOmpound ds ‘shown i {igures 'k dnd 5-of
the Fedeérdl: Specﬁ”i afion, - ‘Asbddtos. rape and treatéd paper rope msy be’
used with type il R ipé Sin Iieu of _hemp‘or: jute. Ruﬁber gasket may be uSed
w1thout calking where bell en& of pipe locks gasket agalnst disPlacement.

[ ._._._.‘_ N

2, Calking lead shall conform ‘to Federal Specifi-~
cation QQ-L~156, Type I. .

(b) Mechanical joints shall be of the stuffingwbox
type and shall conform to*ﬂmerlcan Sﬂandard AEl ll..

SrnERd VAN
S (c) ﬂolted Jbln%s. u Bolts, nuts and Washers shall
conform to the recommendablons&of the pipe manufacturer. S

e

. G E
(3) Cemenu lluing. - Pipe shall have cement lining con-
forming +tb: Federal: Specifibetion WWePxLpl " Specials and flttings shall
have cement liﬁings conforming to Amerlcan Stanaard A21 h
- LE u:"-' o L -
iy : Installat*on* - (l) Handllng. - Pipe and accessories shall
be handled inusﬁhh m&nﬁer as to insure-ﬂellvery'to the trench in sound,__

v e vk ana NN 4 .
7

b
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SECTION 28

. -~ TOPSOILING, ‘SEEBING AND MULCHING

2801 SCOPE Fmnis secfianeovers topsoiling and seeding domplotés

28-02. MATERIALS. - a. Topsoil. - Topsoil shall be salvaged” Frdm ff
areas within the 1imit of work in which excavation or grading is reguired. -
All other topsoil necessary to complete the work shall be furnished by
the contractor from .gpproved sources off the site at no additlonal cost
to the Government. Topsoil to be provided by the contractor ehall be’
natural fertile friable surface soll possessing the characteristlcs of
representative soils in the vicinity that produce heavy, growths of crops, N
grase, or other vegetation and shall be obtained from netirally well--" ?**
drained areas. The topsoil shall be reasonably free from subsoxl, alay”
lumps, brush, objecticnable weeds and other litter. The topsoil shall” be
free from objects larger than 2 inches in any dimension, 1nclud1ng Stones, .
stumps, roots and debris, and shall not contain toxic substances o - any R
other material or substance which might be harmful to plent® grow*h or be a
hindrance to grading, planting or maintenance opergtions. Dellvery of A
off-site topsoil shall not begin prior to written‘approval” ‘Trom ‘the" COn-'3
tracting Officer. . .

'“.. T ety .,.,.n.'.“
Hode

b. Pertilizer, - Fertilizer sghall be complete 10-6 h grade, and
shall be uniform in composition, “frée’ fldw1ng and sultablé for application

with approved equlpment delivered to the site in bags'or othéer convenlentl

producer. .. qwbyﬁ

e.. Iime. -lee shall 58 réund Tifestone’ contalning ot 1ess”ﬁ*?
than 85 ‘percent Of, of total | arb@n§tes'and ghall be gréynd to sueh’ ‘Fiheness
that at.least 50 percent Wll; .pRss through & IOO-mésh sieve ana at leastf;jj
g0 percent will pass through & 20-mésh sieve. Coarser materlals will be T
acceptable provided the specified rates of application dre {hersafed prodé
portionately, on-the basis of. guantities passing the 10Q-mesh sieve, but no
additional payment Will be made for the 1ncreased quabtlty.wr ,

LE i

b oon unde -Seed..= ALl seed used shall be labeled in. accordance with
u. s. Department of Agriculture Rules ap& Regulations under the Federal -
Seed Act in effect on the d&té of Invitation f£or Bids. “All seed snall ~= -~
be.furnished in sepled standard contaipers,.unless. exception is granted

in Writlng by. the Contractlngqefflcer - Seed Wﬂlch has’ beéome wet) moldy;

, oK, otherwise damaged in tran51h or fn Jtorage Wll] not ‘be acceptable The :

analygis of seed in, each Iat. of’ m;&ture shall be as fol]ows




2. ILead-filled joints. - The depth of lead
in lead-filled joints shall be not less than 2-l/h inches back of the
face of the bell. lLead shall be heated in a melting pot kept near the
jolnt to be poured, brought to proper tewperature,: so thati wheti™~
stirred the syrface will show a rapid change in. color, end when poared
into’ the joig} spage, will ‘insure-a perfect. joint.“éBeerc‘leaa A28 j':
poured, seun shall ‘be -removed. " The JOlnt runner shall £it snugky -7
against .the’ facenof the bell ‘ard the outside’ of . the pipe and shall -
be dammed with clay gt the pouring gate,’ 16 assure .filling -the joint ‘;
even vith the top. of the bell. Each joint 'shall be nmede with oné: pour
completely filling khei joint space.” The calking shall be  done:by: - .
coiipetent mechanlcs, in such manner as’ o secure tight joints withOut v
Overstraining the;bells. ‘The calking shall progress. towerd.the Lt
jolnt gate. If the packing has been insufficiently calked; permitting
the lead to be .driven. during celking to a depth more than 1/4% inch:from -
the. face of the - bell at any point, the leaa shall be removed and the-;'-,
joint remade. o S

. T . . [ e e
K . [

N 4‘1*“ - (b) MEChanical JDlnts shall be installed in strict
accb?dance with the recommcndatibns of'the joint manufacturer SRR

' (c Bolted joints shall be made in strict ac-"”*
cordance thh the recommendamiona of the pipe manufacturer.nz-r-.,cu ‘

21-06- ASBESTOS-CEMENT PICPE. - (cption for B-inch and sn:&ller T
cast irop pipe) : sk v o o SPRIRE

L a. Material¢‘- (l) Pipe and éouplings shall conform to
Federal Specification 85~P«35%, cIass 150, unless otherwise shown on :
the drawings qr specified. o P S =

P 'r;-_‘". - ‘.'

-'.= e
~

e (2) ggggg ‘Bach ‘standard random or short length of pipe
end each coupling sleeve when manufé%tured from the same material ag the
pipe shall.be testcéwin accordance with Federal Spe01flcation SS—P 351

ERERR ‘(3) Specials and fitﬁings shall be Class D cast iron
as specifie&‘hereinbefore*ynder -cast~i¥dn pipe, - except that flttings shalk
have all bell'ﬁonnections of standard fmerican Water Works Association
. dimensions,: or’gpecial dimen51ons 8s requlred or. shall be equipped’ w1th

adapters of the proper class for the size of pipe, as recommended by the
marnufacturer; - ”H T e u“-f- T . - <
(h) Connectians to casfhiron fittlngs. - Connectlons
between asbestos- cement pipe ard cast~iron pipe or Wlth -other materials
;;;;mmended by ‘the’ pipe manufacturer and approved by the Contracting
Cer. ' ‘ -

SIS Insﬁallation.'— Pipe, cou@llngs, and flttings shall: be
handled and insﬁalleﬂ in accordance with the - recommendatioqs.ef the -

Pipe manufacturer.}_ o , -
S . “n:' L ./;..ui ' T A
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21-07. TESTS FOB MAINS ANp BUILDINu—SEBVICE CONNECT}:ONS. - After o
the pipe is. taid the Joints completed, end the trench partially L
backfilled, . leaving -the joints.exposed for examlnatlon, the pewly laid
riping or any valved section of piping, shall, unless’ otherwise dlrecteﬁ
be subjected for 1 hour to a hydrostatlc pressure test Qf 50 pounds o
per square inch in excess of the anticipated static preSSure ‘at the
points of -reading when the system is: put dn. operat;on._ ‘Mains, supplying A
water to individual buildings. for fire protection shall be sub;ected R
for 2 hours to a hydrostatic. pressure test of, 200. pounds’ per square’ o
inch, or 50 pounds per -squere inch;in exqess ‘of the maximum static j;
pressure, whichever. ic greater.. Exposed pipe, Jojntsn_fittlngs, s
valvas, and hyd: suts ghall de carefully examlned during the 0pen-trench
tect. Lead §olubi-ghowing visible leakage shall ne casked until tlght.
Cracked or deieo»ive pize, fittings, valves, or hvuranbs ‘disclosed in the
pressure tests shall be replaced by the contractor with sound material,
and the test shall be repeaied until the test reswlits are satisfactory to
the Contranting OfTicer,. Whgre an actual visibue jnspeo+ion of .each
joint canrot be made berause of the necessivy for immediate’ backfilllng
or where the -line is 1214 below waler lev".and 1%t isimoracticabdle. to
lower the water Jgvel by. pumplag,:or .when lie joints are made.of other
material than lead and the leakage ‘diminishes as the meterial in the
Joints ages, sultable mcons shell be provided-by, the contractor for
determining the quantity of water lost by leakage under normal. operating
pressure. No piping installation will be accepted until or unless
this leskage (evaluasted on a presgure, basis, of 150 pounds reyr. square
inch) is:iless than 100 ,U.§., ‘gallens jper ol hours per: mu1e of pipe- per.
ineh nominal dianeter of pipe in 12-foot 1engths, T5 gallons for pipe
in 16-foot lengths, and proportionately varied for other lengths of =~
pipe. In calculating leakage, the Contracting Officer will make
allowence for added joints in the pipeline sbove. the noymal for unit
lengths of pipe. Should any test of coMbined sections of pipeline
disclose leakage greater per.uile than thet. hereiclefore specified, or
should individual sections show leakage greater than the specified
limit, the contractor shzll :locate and repair the defective joints
until the leakage is within the specified limitss Eipelinés Jointed. . . .
with lead may be subjected to bydrestatic pregsure, inspected, and:
tested for leakage at any time after partial completion of backfill.
Before the replacement of permanent paving, and not less than 30 -
nor more than 40 days after the pressure test, a measured leakage -
test of bthe entire pipeline may be required at the discretion of the
Contracting Officzr. leakage loss shall be wmthin the allowances
nereinkefore specnfled‘ e SR o T

21-08, SERVTCE LJN?S. - Unless otherW¢se shown on the drawings or
specified, all service lines less than 3 inches in diameter shall be
constructed of copper tuning, ALl pipe and ritiings used in the
construction of service lines shall conforu to the .applivable requirements
for water mains. Service shzll include the lines to, aud cornections with,

216 ; o
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with thg builﬁing'serv1oe at ‘@ point approximatg}y 5 féet out51de the
building:where: such: building. wservice-exists. Where building Servi?es ‘are
not “ingtalled, the contractor shall terminste the “service approximately

5 feet from the site of the proposed building at a point designated by the
Contrgeting Officer:.: Such sérvice lines: shal} be' - closed with suitable .
plugs gr-eapg.; All service stops apd gate 'valves’ ‘shall ‘e prbV1ded wmth
extension' servicg-boxes of the . lengths- required by the’ depths of [gervice-
line- stOps or valves. :Service. lines shall be - constructed in accordance w1th

the following requirements., :

i”'“'.. ,gr quvice Lines l-lfa'inches and smaller shall be. connected
to the main by 2 corporation-type ‘stop and a lead or copper gooseneck,
with a service stop below the frostline._ ‘ SRS

o Mi§cellaneous Ttens, - (l) Corporation stops shall baver
water—wgrks standard thread on the inlet end, wlth flanged Joint
couplings or wiped goints fer connections to, gOoSenocks. '

iy (2){ Goosenecks. - Lead pipe for gooseoeck connectionsjs
shall’ conform to the .apyrlicable reqpirements of Federal . Specification o
WW-P~325, ClaSS 00« Cépper tubing for godseneck cornections . S
shall conform o the applicabie reqhirements of Fedepal Specificaxion
WW-T~799, type: Ky, annealed. " Length of- ccnnections shall be in ac- - ...
cordance with, standard.practice. R o e <s;r*£?

(3) Service stops shall be*" water-works ground-key txpe,
oval flow way,‘tee ;hendle, without drain.- Pipe connections shall be . |
suitable for.the type:of:.service pige uséd. Al ‘parts shall be. of. aast-;
réd brass hav1ng a pominal composition of 85 peércent copper, 5 percent
tin, 5 percent lead, and 5 percent zine, with female irqn-pipe-size:
connections and.shall be designed” for a minimum hydraulic test ; pressure
of 200 pounds per, sguare. inehyvs o ‘ L e

(4) Service voxes shall be of, ecast iron. .Extension
service boxes of.the  required: length ‘and having elther ‘gerewy, or, slide~ .
type adjustment shall be installed at all servicé box locations. The
boxes shall have housings of sufficient size to cogpletely cover - '
the service . stop and ghall be complete with identifylng covers.‘, v

21-09. GATE VALVES (\mw) shall be designed for a minimum water
working pressure of not less than 150 pounds per square inch, Valves
shall have bell or spigot ends or screw joints as required for the
piping in which they are installed. Gate valves shall bave a clear
waterway egual to the full nomina)- diameter of the valve, and shall be
opened by turning counterclockwise. The operating nut or wheel shall
have an arrow, cast in the metal, indicating the direction of opening.
Each valve shall have the maker's initials, pressure rating end year
of manufacture cast on the body. Prior to shipment from the factory,
each valve shall be iested by hydraulic pressure equal to twice the
specifled water working pressure.

21-7 ‘K\



a. Valyeg 2 inehes and larger shall be iron-body, brass~
mounted, and shall confsrm to the American Water Works Association

ﬁmmmmmmhmummmmww%emmwmw

2l»10. INDICATOR POSTS shall be cast iron and shéll be furnlshed
as a unit with the gate valve. The-indicator post shail have an
‘operation wit 1-1/L inches ‘square ‘and shall be fitted with a hasp
and an approved cast bronze: padloek. in- such' a zeuner that the valve‘
may be locked in open position only: JIndicator posts shall be in
‘accordance with the. manufacturerts recommendations. i :

- 21-11. SETTING VAIVES, VALVE BOXES, AND FIRE HYDBANTS, (EEW AND
RELOCATED)w = Vélves, velve boXes, end fire bydrants shaell be installed
where ehown.on the: drawings: and: Girected by: the” Contracting Cfficer,
_and.shall be. eetcp;nmb. Valve boxes. shall be ‘centered on’ the valves.
Where fea51ble, valves shall: be:located outside the area of roads and
streets. Earth f£ill shall be carefully tamped around each valve box to

.., a disgtance of b feet: on all’ sides.of .the Lox, ‘or.the undlsturbed trench

' face if less.than 4 feeh, ., Fire hydrants: shall bé ‘Set-at-such’ ‘elevations
that the conpeeting, pipeswill xiot. heve less cover thaw the distributing
mains. The hydrant shall be set upon a slab of stone or conerete
. not less than 4 inehes thiak.and 15 inches:square: " “The back of the
_.hydrant, opposite khe pipe. econvection, shall. be firmly vedged agalnst
the vertical .face of the:trench to: prevent. the hydradt ‘from blowing
. off . the line.: If. the characteri of ‘the soil is such that in the -
opinlon of  the Contracting: Officer: the hydrant cannot be securely
wedged, bridle rods and rod collars of: ot less thah' 3/b-1nch stook
protected by a coat of acid-resisting paint shall be used. Not less
~.Fhan 7 cuble feet. of broken. stome: shall: be: placed around the base of
“the’ hydrant to. insure drainage. - The.bagkfill around’ hydrants’ shall
be thoroughly compacted to.the gradeline-in & manner satisfactory to
the. Contracting Officer.. . Hydrants: and walves shall have the interiors
cleaned. of all foreign matter: tefoye:instellation.. Stuffing - boxe's
_.shall be tightened and -the hydrant or..walve shall be inspected in”
" ‘opered and c¢losed positions to insure that lall:parts sre in- working
condition. Valve hoxes located in roads or sidewalks shall be protected
by & concrete slab 24" x Eh” X 6”- TN L -

_ 21-12. STERILIZATION. = The service line to the pumpiﬁg statlon
shall be sterilized with chlcrinﬂ before acceptance for domestlc R
opera.tlon. R DT EENERMEN A IV PN,

- -@s. Maverial. - {1) Liquid Chlorine shall conform to )
Federal Speclficatlon BBnC-lEO.«, g -‘ _ ‘

(2) Hypochlorite shall eonforn to Federal Specification
‘O—C llh type II, grade B, or Federal Specification 0-5-602.

s
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described‘below or by the,sysﬁem,preseriﬁe&jmﬁ the*ﬁmerican Whterﬁﬁerkﬁ
Assoecistion Standard 0601 He ™ determined.by the Contractiing ! forcer
The ‘atiount; of" ehlorine appliea shall he euch as. to. provide a: dosage of”f
not:less - thai so-parts per million., The chlo;inating.material Ehall ”=~
beyintrotuced- tor the' waterlines’ gnd distributiun systems . inia WAnneI -~
approved‘by the Contracting Officer.: 'If possible to do so; the lines-
shall ‘be thoroughly flushed before introduction;of;thé ehloringting
aratersidle,  AfLEr-a’ contact period of not: less{t_an i) and-prefera&ly 2& o
Ahours, tﬁe-system shall be* flushed with clean ‘water until the: feSidual' :

. chlorine content -is not greater thﬂn l 0. part per mildiomd M ALL valves
_inlxhe lines being sterilided shall ‘ve opened ang. clpsed.- seyeral nimes

2213 §*ﬁ5TING o0 VALVES sball bﬁicnrefully rerbved: from‘~¥4? :
the existing intake well and reingtalled.dn vhe-new intake eils, valves ;
must be installed in-a’ vertical posiﬁién. o | RE T

_ ~lh. SEEP RINGS shall be installed on: all utility‘lines whieh
are-td vemiin under” the dike or wal; as iingdicatedion the- drawibge,‘% ‘
Concrete sball be as speclfied in Sectlon, 'CONCRETE . ‘

21-15. EXISTING. HYDRANT SHED. - The existing wood hydrant shed,
where indicated on the drawings, shall be relocated with the existing
hydrant and set in the same’ relative position, with respect to the -
hydrant, as now exists.

21-16. CLEAN-UP. - Upon completion‘of the installation of the
water lines, and appurtenances, all debris and surplus materials
resulting from the work shall be removed.

21-17. PAYMENT. - a. Water Service to Pumping Station. = o
separate payment will be "made for the water service line to the
Pumping Station and all costs in conpection therewith, including
excavation, filling and vackfilling and special fittings shall be in-
cluded in the lump sum contract price for Item "Pumping Station"

b. Water Mains - 8-inch. - The length of the 8-inch mains
to be paid for will be determined by measurement along the center line
of the pipe furnished and installed from centerlines of existing
mgins. Payment will be made at the contract unit price per linear
foot for Item "Pipe, Cast Iron-8-inch", which price shall be full
compensation for all pipe, either cast:izon or asbestos~-cement, complete
in place, including excavation, £illing and backfilling and connectlons

to existing mains. ‘ & . :
| as Y




Belgcatiqn pf Hgarants. - This item will” be measured‘as
one complete unit, . Payment.will be made, at. ;he gontrdet’ Lup Sum
priceﬁfer Itenm. “Relocatgon”pf Fire Hydrantﬁ"‘which price’ shall A
include excavation, filling"and ‘Yeckfilling, Telpcation of existing L
hydrants, valves, and. shed, and’ furnishiqg and installing all’ new.:
pipe and incidental items require& for complete’ installations.;

' d. Cast Tron Pipe-lZu and 1M-Inches. - The.length of the pipe

to - be paid for. will ‘be determined oy measurement along the centerline of .
the pipe furnished snd instalied. Payment will "he nade at the applicable‘]
contract unit price-for linear foot for Iltems "Pipe, Caét Iron-l2-Ireh”
and "Plpe, Cast Iron-lh-Inch", vhich prices shall be full compensstion
for all pipe, comﬁleﬁe in p}aqe, including excavatian, filling and back-

filling and connections to existing piping. : _ L .

AL

' L Post Indicator Valves. - Each. post indicator valve, complete
in place, in ‘new, or existing Jines, wi;l be méasured &8s dompléte wnlt.
Payment’ will be- made 8t the applicable ‘contraet unit prices each for .
Item "Post Indicator Valve" Which prices ‘sHall include iull compensation
for valves complete in Dlace.

Existing Foot Valves,’ NS “Separate payment will be made

~13 and all costs: in connection

,therewith shall be included in the’ coﬁtraat unit price For’ Item "Intaké'

Structure,

{
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S . mcaTon 22
MISCELIANEOUS-ITEMS OF WORK
22—01. SCOPE. - This section covers miscellaneous {tems of work.

2R 02.- REMOVAL OF BXISTING CURB. - The contractor shall be re-
qulred to remove the existing curb in connection with the work ia %he
vieinity of Mechanic Street to the levels shown or requlred in order
. to instell the new work. All curb removed shall remain the property
.‘of .others and shall be stored where directed.. The contractor shall
‘provide such new items of curb &3 necessary; §uch eutd to match ex1st1ng.
'Payment for a1l costs in connection with the above shall be included
under Preparatlon of - 1te A

22-03. ASPZIALT PAVEMENT. »-.a, New Pavements. - The new 3"
aephalt pavement placed over the base siabs ror, ﬁhe vehlcular street
‘gates shall consist of a 1-1/2-inch surface course and & 1-1/2-inch
- binder courses- Pavements adjacent thereto to replace removed side-

. walks shall consist of a 1-1/2-inch surface course. Gravel for base
course for new pavement shall be one course foundation of. sand and
gravel. Asphalt pavement shall conform to the requirements of
Section, k.03, Class I, hot asphalt concrete pavement, and gravel base
shall conform to Section 3.02 of the Standard Specificationg for Rosads,
. Bridges, and Incidental Construction of State llghway Department, .
State of Connecticut. . '

" EYisting Pavements. - All existlng paveménts removed
by the: contractor in-order.to install the new work shall be replace&
asirequired. Repalred pavements, including base’ courses and, subgrade

prepara$1on shall mateh existing adjacent pavement in all. respects

St ‘G, Payment.,- Payment for. all. WOTK 1ngluded under subparagraph
Q' above will be 1nc1uded in the . lump sum antract price for the’
applicabler street. gates. No separate paymgnt will be made for the work
included under subparagraph b, above and all costs in connection there-
with shall be considered & sub51d1ary obligation of the cortractor.

E ‘a -Oh REPAIRS TO EXISTING ITEMS, - Any damage to existing structures
or work of any kind, inelnding pavements and grassed areas, or the

i interruption of .a vwtility service resulting from the operation of the

. ..contractor shall be repaired or restored by and at the expense ¢f the
.contractor. Except as otherwise specified, all cosgts in connection
with the above shall be considered a subgidiary obligation of the
contractor. All workmanship and materials shall bhe subject to approval.
All permits and fees required duve to the contractor's street opening
activities shall be the responsibility of and by and at the expense of
the contractor. Where conerete walks are removed to install new work in

the vicinity of the street gates, the walks shall be replaced
new indicated curbing. ’ Spraced To meet the

22-1
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22-05. WATER LEVEL INDICATORS. - a. General. - The contractor
shall install and adjust two water level indicators in the Pumpinv
Station complete with plping and accessories as shown on the drawings
or hereinafter specified.

b. River Level Gage. - The river level gage shall be a
dlaphragm type similar or spproved requal to the liquid level gage,
Figure A32k with diaphragm bex, Figure 9617, type II, as .shown in
Bulletin: 8«10 of the Foxboro = Company of Foxboro,. Massachusetts.
The:diaphragm shall be made of material suitable for use in sea water.
The disphragin box shall be made | of acid-resisting bronze and shall be
" securely  bracketed to:the wall: where indicated on . the. drevings.. . Bracket
shall be arranged eo that the dlaphragm box may be removed for maintenance.
The capillary tube connecting the diaphragn box to the gage shall be
of copper, shall be installed where shown, and shall be protected from
mechanical injury by means of type ‘'k' copper tubing. The gage shall
be securely- fastened to the wall of the pumping station by means of a
suitable bracket. The dial-shall be G-inches in diameter graduated 0
%6 plus 20" feet, 'Dial shall be graduated to read dlrectly in feet and
in fourths of a foot. -A suitable copper tubing.sleeve (type 'k') ‘ghall
e provided in the operatlng floor to allow passage of the tublng.,“

o Station Sump Level Indlcator - The 1evel 1udlcator
*-for the station sump ‘shall . be of the indicating dial type float cage.
The float gage well. shall.be of 8~inch cement .asgbestos. pipe conformlng
to the requirements of Federal Specification SS-P-35la., class 150.,.
The pipe shall be ¢aptered securely to the sump wall and shall be
installed- plumb and true.at the location and:in the manner shown on
the drswings. The float, tape, end: counterweight 'shall be made of
corrosion-resisting metal. :The:dial-shall be € inches in dismeter.
and gradiated from minus 2 touplus-i4 feeb... Dial. shall he graduated
to read directly in feet and in fourths of & foot. The equipment shall
be gimilar or appreved equal.to:the. float and cable type indicator,
Figure 9622, (non-reéorder ) as showa.in Bulletin.8-10 of the Foxboro
“Company' of Foxboro, Massachusetts, modified to- 0perate with an. 8-inch
: floam well. a 0 T T o .

d Guaranty - The Waber level 1ndicators shall be guaranteed
iR accordaﬂce wlth the guarantee pfovisions of the . Specmal Conditions.

i

-

: Paymént.A- No separate paymgnt w111 be made for the Work
*speclfled in this paragraph .and: a1l costs. in connectian therewmth shall
et 1ncluded 1n the lump sum‘contract prlce for, Ttem "Pumplng Station®
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won:' ll\J BUILD.&NGS 2 and 5..., T

T L

23»01. SCOPE. ~ This ‘séction includes all work,requlred or 1ndlcated
within bulldlngs 2 and 5, complete. '7 A LR

w
I}

2302, ACCESS TO WORK AREAS. ~.as T'he acdeSS withumildings.a-and ;
5 will be as directed by the Contractlng Officer. The contractor shall
notify ‘the Contractlng Jfficer in uw¥iting, 30 days in agdvance .of the
time ne propbses to work within the buildingss The contractor will be
restri¢ted as to the size of equipment hé will be permltted to use..m

R - Care shall be taken so as to interefere wzth bulldlng
operaﬁzons as llttle as possible, The contractor -shall make all
necessary arrangements with the owmer relatlve to his operatlons
within the buildings, : :

23—03. EICAVATION - Bxcavation shall conform to. the applicable
requlrements of Section 3. Care shall - be: taken rot Yo over.excavate.and
all materlal over—excavated shall be replaced with fllter sand

23-Oh CONCRETE. - Concrete for constructlon of sump plt, and for
repair or replaCement of concrete floors or-othersiructures due to
overrutting cr damage by the contractor shall conform! to. applicable. ré- - -
quirements of Section 10. Cutting of concrete shall be performed using
s5aws of the prOper type and s1ze. S - -J-HJ .

" 23-0%, RELIER DdAInS. - Furnlshlng and 1nsta11atlon of perforated—
rellef drains, ineluding filter  sand 'and stone shall eonform o the ap~
plicable requirements of Section 6, »

23-06., PORTABLE SELF~FRINMING CENTERIFUGAL PUMPS, - The contractor
shall provxde a portable pump in"bua;dlngs 2 and~5 where dlrected.

T Descrlgtlon. ~ Baeh unit’ shall con51st of -ar selfnprlmnng
purp,, gasollne eriginie and 41} necessary accessories and connectlons.
The unit shall Ye pushcart mounted,-and shall be .compact and self
containéd., * The wnit shall be’ desngned and constructed to wmthstand
hard usage, storage and operation in the open air under all weathex
conditions for extended periods of time and operations when positioned
159 from level. . ComPOnents, partiewlsrEy of the electiical fuel and
exhaust systens shall be’ deszgned o reelst dust and corrosxon.. The
'unlts shall be Stofed’where dlrected. suif?? P o .-

'ﬂﬂJ- ‘ffg.? Lase of Malntenaﬂce. - The wnits shall be d931gned to permlt
ready acCe851b111ty o all parts for maintenaice and repdir in the field
utiliZing cotiventional “t&ols associated with«iitems of this nature.‘ The.

23t



.replacement and adjustment of parts shall be accomplished with minimum
drainage requirements and without dlsturbance to other components of the
unit. Cover plates which need to be removed for unit adjustment or repair
shall be equipped with substantial quick discomnect fastenings.

~ gy Safety. .- ALl rotating.parts or reciprocating parts and
parts subJect to high temperatures, that are of such nature or so '
located as to become a hazard to operating personnel, ‘shall be insulated
fully enclosed or properly guarded.. S :

: d Pumn.'w The pump shall be .of the' centrlfugal self prlm;ng
type. The pump p shall ‘deliver 200 gpm of water. agalnst_a”total Head. “°

including firiction. of. 30 feet when .the helght of tke pump 1s lO feet
above the water.

2. Pump Case. -~ The . pump case shall be of cast—lron conformlng
to Federal Specification QQ-I-652a, - 6lass 5iQ, ar. hlgher, sﬁress rellef '
annealed; or hot rolled steel. C

.. Engine.: - The engine: shall. conform to Specification
MIL-E-llE??b. The pover and speed rating shall be such that operation -
of the pump at.rated power reguirement. condltlong mall hot requxre horse-’
p0wer 1n execess of continuous brake norsepower rating of the engine.

Fuel Tank.-r-The fuel tank shall have a mlnlmum capanlty
for L hours of contlnuous operatlon. o . .

he Grvornor. - A centrlfugal type governor, gear driven from
the engine, shall be provided. The governor shall maintain'tonstant
speed within plus.or minus one nercent when. operatlng the pump at rated
capacity and shall not permit the engine, speeda wnder any. of the dperatlng
condltlons, to exceed 10 percent of the qul 10ad governed speed. o )

i. Pushcart.'— The pushoart shaklnqon51st of a structural
support’-leg:to hold the mar horizontal. when statlonary. The,base_shall
ve weldediinto a rigid support -for. the engine and pump. -The pumping
unit shall be mounted:in.a: balanged p051t10n over the axle and shall be:
bolted to- the base. The push bar and supportileg shall be bolted to '

the base.. SR R .

S Suctlon Aose. - Suctlon hose for eagh unlt shall conform
to Federal Specifioshion 28-1=5614,: Type I, L~inth diameter, 10 feet in
lengths The hose shall be equipped with a sump type foot valve with a
strainer having a total area of not less than eight times' the effective
entrance area-of the foot valvew The hose shall be equipped with nipples.
Clamps -shall not be used.-: Flanges conformlng‘to T“ederal Specification
WWF-L06a -shall be provided. Threads shall be Amerlcan standard taper
pipe threads.
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k. Discharge Hose. - Discharge hose shall conform to Federal
Speclflcat¢en ZZ-thgla, double: jacket ljinches in.diametery 15 feet in
lerigth, shall be providéd for one pump And 30 fegt in length shall be
provided -for other pump. . The hose couplings: shall be-type B=2 except
that threada shall be Amerlcan Standard stralght plpe threads.

'QQ- N;pples. - The pump shall be equipaed wlth a nlpple for
the suctlon port and a nipple for the discharge. port and shall conform
to- Federal Specification VW-N~.35la, Type I, g inches in length,
diameter as required.

m. Lubrication. - Ail moving pérts shall be provided with
suitable means of lubrication.

n. Initial Lubrication Service. - The equipment shall be
serviced before delivery to the storage area, with winter grades of
standard Military lubricants designed for use in temperature range of
O°F to plus 32°F. After the lubrication service, each item of equip-
ment shall be tagged in a conspicuous place to 1nd1cate the temperature
range and grade of lubricants used, :

0. Lifting Attachment. - The equipment shall be prov;ded with
suitable 1ifting attachments to enable the equipment to be lifted in ils
normal position. The eye of each 1ift1ng attachment shall not be less
than 3 inches in diameter,

p. Treatment and Painting. - All parts of the. equipment normally
painted in good commerclal practice shall be treated and painted in ace
cordance with Military Specification MIL-T-70LC, Type A, except thai
electiical equipment, the engine and parts subject to high temperature
shall be painted in accordance with standard practice of the manufacturer.

 Workmanship. - Wbrkmanshlp shall be of the hlghest grade
throughout and in accordance with good commercial practice for this type
of ' equipment.

_ r. Guarantee. - The units shall be guaranteed in accordance
with the guarantes provisions of the Special Uonditions.

23~07. SUMP PIT. - The contractur shall construct a new sump
pit in Building 5 where indicated. .

a. Metal work shall conform to the applicable requirements of
Sections 25 and 26. letal gratings shall conform to the drawing details
and to the requirements of Federal Specification RR-G-66la. HZdges of
all gratings shall be banded, and all gratings shall be hot galvanized to
conform to Federal Speclflcat;on QQ-I-716, Class C. Frames shallbe of
staridard steel angles and shalibe all-welded construction, and galvanized
to mateh grating.  Frames shall be provlded with welded-on anchors,

et
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23—&8. PAYM,NT. - Payment for all work SpGleled in this section
w1ll be. made ‘2t the appllcable 1ump Sum ‘dontract. prices for iItems
Miork in Building No. 2" ‘and" ’Work‘;n Building No., 5“ ‘vhich prlce
shall ‘in¢lude all ¢osts in connec‘dlon with eJ{caVat.Lon, concrete work
including reinfeoreing steel and cement. ‘relief drains, riiter sand

and stoney connection to. existing sump, and portable pumps.
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SECTION 2k

INTAKE STRUCTURES

2L.01. SCOEE. - This section covers the nev intake structures including
timber gates, ladder rungs, and access covers ard fremes and-relocation of
existing foot valves, to rnew locations, complete.

el-02. WORK NOT INCLUDED. - a. 'The removal of the existing sump
well, 30-inch pipe, and timber bulkhead shall be included under Section 1,
"Preparation of Site."

b. The control and diversion of water shall be as specified
under Section 2, "Control and Diversion of Water."

2k .03. EXCAVATION. - Excavation shall conform to the requirements of
Section 3.

2L.0k. CONCRETE. - Concrete shall conform to the requirements of
Section 10, "Concrete'.

24-05. TIMBER GATE. - A timber gate conforming to &ll the details
shown on the drawings shall be furnished and installed in each new intake
well. It shall be constructed of pressure treated lumber as specified
for stop logs under Section 1l with structural steel shapes and holsting
pletes of the size and dimensions shown. Nuts and bolts for joining the
timbers together shall be bronze. Structural steel shall be painted as
specified in Section 27. After gate has been installed and demonstrated
to operate properly, the gate shell be removed and stored where directed.

2h-C6. METAL WORK. - The ladder rungs, access covers and frowes, and
other metal work shall conform to the requirements of Sections 25 and 26
and as indicated on the drawings.

2kh-07. FOOT VALVES,-Fcot valves shall be relocasted as specified under
Section 21.

2h-08. PAYMENT. - a. Poyment for each intake structure as specified
in this section, except ns otherwise descrited below, will be uwade at the
contract price for Item, "Imbake Structure".

b. Concrete, cement and reinforcing steel will be peaid for
separately as specified in Section 10.

¢. Excavation will be paid for seperately as specified under
Section 3 at the contract unit price for Item No. 3.

d. Paywment for removal of existing sump well, 30-inch pipe and
timber bulkhead will be included under the lump sum price for Item 1, "Prepar:
tion of Site"

e. Peyment for all costs in connection with control and diversion
of water will be included under Item 2, “Control and Diversion of Water".

21



. ' . - . - AR - .
. - b . . . . R . R
e e e . . . . - . . . s T, ' R
. A CRN . . . N Ty . . P - " P . IR .
wio ke . :
O - . . . i L . & . }
. N e R . P . N r . o
' . L * . . P oo %
Lo - S -t \ L e . . S . . e
. L . Loend Ll . . . .. N
- . . . . . oo oo -
PR . . . . S . b
. . . . - ' o s i
4' . PR ) N " e . . v o, . Coa . - e N - . . - A .
' “ ‘ e T . . » . Lo . et . ‘
- - HET L " . Y . . - o d . - -t - - -
. M i . v . v E v A g L . i . v Vo T w- : PR BENSN
o - .
" . R o L . -
Sl . ot NN AR SRR R
PR B : R W ' oL .
o~ . . =3 .
: Lt B AT - SN
L. . B N o .o .. y - . Yo N H T L - . - .
AT P Lt - o PRI et ™ : [ . Ll e [
. - * . LT . ot v e . L L . N f ¥ -




Paragraph No.

"25-01
5502
25-03
2500
?—505
25-06

25-07

. 25-08
25-09
25-10
25-11
25-12

25-13

25.14
25-15
25-16

Cfolole

Y » von ol adt
 mars) MISCEILAI\EOUS MATERIALS
AND STANDARD ARTICLES. .

s (Index) et vl TS

Gie
Paragragh Title ' _ Page No.
ConaAtednE e h
Standard Specifications R ©25-1

Structural Steel SR “”ﬁQS 1

-Steel, ‘Concrete Reinforceqent A "”25-

‘Steel Forgings - . ',“; {gf ,ﬁggfe

AR I S AR
Eronze TPRRI O e 25 2

Steel Castings

. Castings o | sevri iy U .%’:ﬁgﬁ"?

a . ) .
b. Manganese Bronze”ﬁastings R - P52

¢+ Rolled Menganese Brongze. and.. . ,J_f:
Mangenese Bronze Forgings ) : 25;

. Sheets, Plates and Bars | . 25 5
« Castings ' 25-2
+ Naval Brass ‘ 25-2
Copper 25-2
Sheet Lead ' 25«2
Zine | 2542
Babbitt Metal 25-2

Spring Steel 253

Gray Iron Alloy Castings (Scale

Resisting) : 253
Cold~Rolled Steel . .: 25-3

Steel, Corrosion Resisting 25-3

- Iron Castings 25-3



Paragraph No.

85-17
25.18
25-19
‘ 25 20

25-21

| R5.22
25-23
25-21

L 25-25

25.26
25-27
25-28

- 25-29
25-30

25-31

Paragraph Title

z,
A

Malleable Iron Castings
ST A PR v Rl
Maelleable Iron Fittlngs
SN L.r,_‘,:.
High-Strength Bolts, Nuts and Washers

ST

Steel Bolts

DY - 5 e

Corrosion-R931sting steel Pins and
Bolts . R

Hot-Rolled Steel

Zlnc—Coated Sheet Steel

Selmeubricatlng BrOnze Bushings
(Vehiculdr Gatedy

Solder

T

NlckeirCopﬁer Alon

Non-Metallic waterstops'
Rubber Gate Seals

Steel Rails hﬁ“ﬁ LAl
Steel Pipe

Payment

ii

-

Page No.

25-3

25-3
5.3
25-3

25-3
5.1
25.h

25-4
25-1
25-14
25U
255
25-5
@55

255



m&m;s, MISGELLAIBOVS: B%TERIAIS NEFTEETI ..
- AND STANDARD ARTICLES ™ ™V " 7.

P
B

25-01. STANDARD SPECIFIGATIONB. ‘- a. Standard specifzestions of
the following listed authorities whepever cited herein are referred to by
use of the abbreviations shown below. :

NAME o ABBBEVIATION‘

Federal Specifications .- . .- Lo el Pedy ‘Spec. cr
Military Specifications - B ‘MIT; or JAN: =i
U. S. Army Engineer Waterways Experiment Station

P.0. Box631y Vicksburg, Mississippi ... CRD-C

American Society for Testion:Materials = = ... ASEM,
1916 Race Street P s e
Philadelphia 3} Pennsylvania

b. Reference\copies of speciflcations published by agencies -of
the Department of Defense are on file in the Office of ‘the. Contracting Of-

ficer, and may be viewed by interested parties upon request. Copies of .

Fed. Spees, may be obtained at nominal cost by writing to the Superlntendent

. of Documerts, U, S. Government Printing Office, thhington 25,  D. Co Copies

of the specifications of other listed authorities may be purchased by -
writing dlrestly to such organizations at the addresses shown above.d .:

¢. In the paragraphs below, each metal, miscellaneous meteiial
oY standard article is followed by the number and title of the speeifica- .
_wtlon, to whlch the item 1s required to conform.
25.02, STRUCTURAL»STEEL. - a¢ Federal Sgeczfication QQ-S-?hla,
"Steel Plates, Shapes and Bars, Carbon, Structural'; Type I or II (as
.gpecified or as shown on the drawings }, Class 1, Wherever Type -1 steel
is required Typé' 1T steel will -also be,acceptable. ) )

Requiréments ‘in‘Federal Specification QQ-S~7hla, paragraph

3.6 for identificatlon warking are walved for Type' I structural-sgteel,
Identifjcation warking of type will be required whenever Type IT stéel -
is required ‘except: when certified:mill: repgris; are furnished, in whlch
case requirements for such marking will be waived.

L e ) The _contractor mey;qat his,option, furnish steel conformlng
" to ASTM.AT«S&T ‘Specifications for "Steel for Bridges and’ ‘Bitildings" when
steel conforming to QQ~S-Thla, Type I, is. Jndicated or spe¢ified;.also he
mey, at his option, furnish steel confofming to ASTM A373-58L,:Specifica-
tions for "Structural Steel for Welding" when steel conforming to QQ-S=-Thla,

Type IL, is specified or indicated.

25=-1
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d. The contractor may, at his option, furnish- steel conformlng
to ASTM A36-60T in lieu of steel conforming to QQ-S-Thla, Type I or II.
Identification marking of type will be required whenevex-gteel conforming
to ASTHM A36-60T is provided except when certified mill feports are furnished,
in which case requirements for such marking will be waived,
25-03. OSTEEL, COXCRETE REINFORCEMENT. - Specified and included under
section "CONCRETE". . : . _

25.-04, STEEL FORGIRGS. - ASTM A235 55, Spec1ficat10ns for "Carbon
Steel Forgings for General Industrial Use", Class as required.

25- 05. STEEL CASTINGS.~- Federal Specification QQ-5-00681c, "Steel;
Castings," Class as requlred. . :

25-06, BRONZE. - 8. Castingé. - FedeFdl Specification QQ-L-225,
"lLeaded Tin Bronze Castings anduﬁigh Leaded Tin Bronze Castings," Composition
5. _ Z

b. Manganese Bronze Castings. - Federal Specification QQ B-726d,
"Bronze, Manganese and Aluminum—Manganese, Castlngs.,”,a

c. Rolled Manganese Bronfe and Maganese Bronze Forglngs -

Federal Specification QQ-M—GO, Mangenese. Bronze’ Bars, Plates, Rods, Sheets,.
Strips, Flat Wire, Forglngs, and Structural and Special Shaped.Sectlons,
Class A, temper half hard. : CRPRES SEL

'r_'.‘\. LS . -

25-07. BRASS. - as Sheets, Plates and’ Bars. - Federal Specificatlon
GQ-B-613b, "Brass, Leaded and Non-leaded Flat Products (Plate, Bar, Sheet
and Strip)." RN oL o

’,‘

b. Castlngs. - ‘Féderal Spe01f1catlen QQ-B~62lb i”Bréés; Castings,
Leaded Yellow,™ Class B, g A

c. Naval Brass. - Federal Specificatlon‘QQ-B-637,:"Brass, Naval:

Rod, Wire, Shapes, Forgings and Flat . Products withrFinlshed Edges (Bar, Flat
Wire, and Strip)." A1l brass ‘shall be of this. material’ except as otherw1se

specified. o . :

‘ eyt lie _

25«08, COPPER. ~ Federal 8@301ficatlon,QQ~G« 76b Temper as required.

25~09, SHERT LEAD - Federal Sp8c1f1¢a$ion QQ~L-QOld, "Lead, Sheet,”
Grade B.

25-10. ZINC. - Federa;_ngcifiqatiqn»QQ-zejéiaj,Tzipé; siab,(SPelter);"
Grade 2. o ””"mg”'ﬁ o K S

25-11. BABBIIT METAL..— Federal,Speclfleation QQ-T~390, “Tin Alloy
Ingots and Castings snd Lead Alloy Ingots and Castings (Antifrlction Metal)
Por Bearing Applications;" Grade 3.

25-2
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.. .e5-12, gPRING STEEL. -.Spring steel shall conform to~ASTM A 59-49
_or AISI 9255 or 9260 (oil quenched) , T R T
25-13. GRAY IRON ALlDY CASTINGS (SCALE RESISTING) -Seale resisting
gray iron castings (high-nickel-alloy cast-iron) ghall conform. to Military
Specifieation MIT-G-858A with Amendment 2,, Class 1, except as otherw%se
' ﬁ{specified or indicated ) i e . Lo

i agulh ‘COLD-ROLLED STEEL. - ASTM Designation A 108w58T fof ”Colﬂ~
‘-finlshed~carbon-8teel Bar ‘and Shafting."f Unless otherwige specified,.
this mamerlal shail be used for rods, pins, keys anﬁ similar parts._.

25-15 STEEL CORROSION RESISTING. - Federal Bpecificatlon QQ—S—766c
;”class as reqpired in accordance with Paragraph 6. -

85*16 IRON CASTINGS. - Federal Specificaxlon QQ-I—652a, for. "Iron
Castings, Gray""class as indicated or specified.. Tensile tests and
'>ehemical analysis will not be reqplred. ' I Groe s
25-17. MALLEABLE IRON- cASTINGs.;: Federal Speczficatioq QQ- -666c,
“Iroa eastings,}mallEable“, Class BT T e N

©.25-184 MALIEABLE IRON FITTINGS. 1 Feaeral Specification.WW—B-BElc,
Jffor "Pipe Fittings, Malleable-Iron (Screwed), 150-pound. " n:,H” e
25-*9. HIGﬁJéTRENGTH BOLTS NUTS AND WASHERs.ir The materzal for
hlgh-sta,ngth bolts, ke and washqrs shall,conform o ASTM Standard .

A 32;#%?T. Bolt and nut dimens;ons and threads shall. be ln,&ccordance
with' Anierican Standard B18 2 fo¥ regular sem;-finlﬁhed hexagqn_bolts -and
heavy-semi finished hexagon‘nuts. RS Dot ey

2B 25-20._ STEEL"ﬁOLT@. Federal ﬁyecification FF—B-ﬁTla,J?BOItﬁ: Nuts,
Studs,”ahd Ty RIVEts™(and Material for same)" Unless otherwise:.speci~
fied, steel for bolts shall be Class B and steel for nuts shall be Class
C. Bolts and studs for work in connection. Wlt@b¢h£ Vehicwlar_ Strut Gates
shall be’ Typd ' B, hexhgonal héad, finishéd nuts shall be Type A, hexagonal,
finished regular; threads shall be Class 3 medium fit in the nuts as
established by the National Screw Thread Commission.. . Bolts and studs
for- 811 othér work shill be Typé, A; hex head, un$;nished -nuts;shall be-
‘Type B, hek, unfihished; thréads- shail be’ CIass 2. fit in the - nuts as
establishdd By the National Screw Thread Commissien. A steel wagher of
the required thickness shall ‘e furrishéd with each nut.

25421 CORROSION-RESISTING STERL, PING AND BOLms. - Corrosion—
resistlng stedl bolts; ‘studs, nuts, washers, pins ‘for vehicular gate
hinges, bars and shapes shall conform to Federal Specification QQ-S-763b,
“Steel Bars, Shapes, and Forgings, Corrosion-Resisting Steel", Condition
A, Class 30L, and to the applicable requirements of Paragraph, "STEEL
BOLTS" above.

25-3



25-22, HOT-ROLIED STEEL. = ASTM Designation A 107-59T for "Hote .
rolled Carbon-Steel Bars", Unless otherwise specified, this material
shall be used for rods, pins, key stems for locking @evice oft vehicular
gate, and 51mller perts. , . .

25~ 23. ZINC-COATED SHEET STEEL. - Zinc coamed sheet steel shell
conform to.Federal Specificeeion Qa-S~T75a, type I, Class 4. Zinc-costed
sheets shall be.applied in es large sections as practicable.

25 Eh SELF-LUBRICATING BRONZE BUSHINGS (VEHICUIAR dATES) 'The
self-lubricating bronze bushings for the top and bottom anchorage bearings,
of the Vehicular Street ‘Gate shall be- articles of stan&ard productlon by
an established manufacturer of the eguipnent specified: ‘The bearings
shall be completely self-lubricating and require no additional or supple-
mentary lubrigcation for the entire service 1ife of the bearlnge.‘ The
bearings shall be provided ‘with spec1al recesses arranged in a unlform,
geometric and overlapping pattern and of the #izés to give' optimim Iabri-
- cating coverage and service for the. specific conditions under which each
bearing is to be used, as recommendea by The- bearing'manufacturer and
as approved., The recesses shall bé ti1led with"§ lubricating.compound
. capable of withstanding the atmospheric elements, temperature and the

operating conditions fer servlce both diy end submerged. The - lubricating
compound shall consist of metals, fhetsdllid oxides, graphite and:other”
lubricating. materials .combined with a lubricating binder. All ingredients
mugt have, inherent and,native 1ubr1cat1ng qualities, -The lubricating com-
pound shall be compressed 1nto the ‘recésses ‘of the bearlng metal by
-Mhydraullc pressure so as to‘fOrm dense, non-plastlc Tubrieating inserts.
The lubricating aréa shall’ GOmpriBe not ilegs than' 30 percent of the:total
bearing surface area, Unless otherwise indicatéd:or specified, bearing
.metal shall be bronze conformlng to Federal Speeificatlon QQ~1-225,

. "leaded Tin Bronze Castings and High feé#ded Tn!Bronie’ Castings". compo-

... sition 16. Bushings shall not be' reaméd after the lubricating compound

. has been placed ‘in ‘the bearing: - The’ coefficient of friction shall. not

. exceed 0.10, The comtractor shallsubmit to the Contracting Officer. for

epprovel, the bearing menufectﬁrer's printed Yecopnendations for the:.:

bronze hearlng retal;’ the pettern, gize and spacing of ‘Lubricant: inserts

&for each bearlng applleatlon for the speclflc condltions under which- 1t
will be used. C - o Te

" p5e25." 'SOLDER. - Féderal Spec1 icetioﬁ“géﬁgi57;c,_ﬂCdmpbs&tioﬁ“
SNsO” ; - B o

| 25-26. . NIGKBI-COPPIR ATIOY: ¥ Wike1de0pber a1 oy’ (r-rionel) metal
shall conform 0. Federal, Speclflcatron QQJN-BBIa, class B ”Nlckel»Copper-

......

” Forgings and Structural and Special Sheped Sectlone“ e

) A
N L

25-27. NON-METALLIC WATERSTOPS. - Waterstops may be- composed ‘of
natural rubber, & suitable synthetic rubber, a blend of natural and

25-4



synthetlc rubber, or of polyvinylchloride. Rubber waterstops shall
comply with the requirements of CRD-C 513-60, "Corps of Engineers Speci-
fications for Rubber Waterstops." Polyvinylchloride waterstops shall
conform to the requirements of CRD~C 572-61, "Corps of Engineers Speci-
fications for Polyvinylchloride Waterstops.'

25-28, RUBBER GATE SEAIS. - The material for gate seals including
vehicular gates shall be compounded of natural rubber containing only
carbon black, zinc oxide, accelerators, vulcanizing agents, antioxidants,
copper inhibitors and plasticizers. Physical characteristics shall meet
the following requirement:

Physical Test Test Value Test Method Specification
Tensile Strength 2500 p.s.i. {min,) Fed. Std. 601, Method No. 4111
Elongation at break 450% (min.) Fed. Std. 601, Method No. L4121
300% modulus 900 p.s.i. (min.) Fed. Std. 601, Method No. 4131
Durometer Hardness

Shore Type A €0 to 70 Fed. Std. €0%, Method No. 3021
Water Absorption 5% by weight (mex.} Fed. Std. 601, Method No. 6631
Compression Set 30% {max.) Fed. Std., 601, Method No. 3311
Tensile Strength 80% (min.) of Fed, Std. 601, Method No. T1ll

after aging tensile strength Oxygen bomb method
Adhesion on 18 ounce 18 1bs. per inch Fed. Std. €01, Method No. 8011
cotton fabric (min.) or 8021

25-29. STEEL RAIIS. ~ 30.1 pound ASCE rails.

25-30. STEEL PIPE. - a. Federal Specification WW-P-L0O6a, "Pipe,
Steel (Seamless and Welded (for Oridinary Use)),” Weight A and B as
reguired, Class 1 and 2, galvanized if so indicated on drawings or speci-
fiedqd. -

b. Federal Specification WW%P-hohp, "Pipe; Steel (Seamless and
Welded, Black and Zinc-Coated (Galvanized)),’ Grade A, Class as required,
galvenized if so indicated on drawings or specified.

25-31, PAYMENT. - No separate payment will be made for the work,
materials or supplies covered in this section of the specifications and
all costs in connection therewith shall be lncluded in the applicable
contract price for the item ¢z structure involved.
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SECTION 26 '

RO METALWOBK FABRICATION MACHINE WORK
o AND MISCELIANEOUS PROVISIONS

A S TR

26n01.- SCOEE.— This section specifies the workmanship stan&ardS“j
applicable: to the.. various phases of metalwork fabrlcEtlon, the methbds o
and precautions for erection of metal structures angd machineé, the generel‘"*
requirementg . for- tests and trials on such structures and. machines to ins
sure. gonformance with the . sPeqificamione, end miscelleneous”requlremente

inciﬂgnt Y’O the wcrkv '-;‘ = -,7'12:’.:".‘: X R L B N S B R T

26«02 WORKMANSHIP; -8, eneral, - Material shell ba" theroughl? ‘
straightened by methods that will not result. in injury, exeept ‘that - sherp **ﬂ
kinks or bends.in members to be straightened will e . cause fof rejection .
Finished members shall be free from kinks, bénds, of winds.® Shéaring ’"_j 3
shall be accurately done, and all portions 6f the Work heatly ‘finished. >
Corners shall be square and true unless otherwise shown on the drawings. ~-"'
Re-entrant cuts shall be made in a workmanlike manner and, vhere they

cannot be made by shearlng,_a rectangular pUnch mey'be used. .. Be-entrant

cuts shall be filleted unless othérwise approved by the Contracﬁxng ‘Officerst
Bends, except for, minor detalls, shall be pedd-By approved ‘dies or: ‘Bending
rolls, Where heaﬁing is required, précautiéhs Bhall- be taken to avdig: L k
overheat;ng the métal and 1t $hall D& ellowed "to' c6817in" sk & ‘ménneér - 53
not 1o destrpy the original’ prdperties of ‘the 'mBtaly" Steel Withivelds™
will® not BE acte ,d;‘eXcepé where‘Welaing ‘18" definitely speeified): called
for on the dra _pge'or otherwise epproﬁed. 4317 BElts; ‘nits, ‘and” sareﬁe BN
shall be tight The;en&s of pipe .exﬁépt for handraillng, §he11 be reamed,

bimensionél Tolerances'for Stru&tural Wofk.-d (l)*ﬁnimenslcns
shall be measured by means of an proved celibreted ‘gteel” tepé Of -thehs v
same temperature as the strudtive- t “tha" tlme ‘of meaSurement 1JUﬂfaifness~i-
of platework shall be held to a practic¢ib¥e minimuh?” sl .

o

(2) An’ allowable Variahibn 3t 1132 inch is permissible
in the over all lengqh of members With be ﬁweﬂds milled. Members without: -
milled” ends, which gre. t6 e assembled £, her ‘Hreel” parts of the e g“
structure, shall not deviate from the' ‘dimensicns shown ‘on the drawings R
by more than 1/16 inch for members 30 feet or less in length; and by not’
more. than. 1/8 inch for members over 30 feet in}length . .

26-93~,_WELDING. - a. general&'- niess’ otherwise authorized of
specified, welding shall e by the electric arc-welding procees u31ng
a methed- which excludes the atmosphere from the molten metall. Welding
uniess. speelfied otherwise, shall conform to the applicable prcv;sibns
of the cuyrent, AWS ”specifiéatiqn for Welded Highway and Railway Bridées?.
Welding. operators, includlng tack welders and machlne welders,‘and machines
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shall be gqualified, and 3§ necessary requalified, for the particular
type of work to be done, as reqiired ‘by.the American Wélding Society
"Pentative 'Standard- Qualification Procedure”, the U.8. Navy.Department
"General Specifications for inspection of Materlal“ Appendix VII,
"Weldihg", the U.S. Coast Guard UMaring - Engineeripg Regulations and
Material Spec1f1cations", o by Sedtion IX of the "ASME Boiler and

i Pregsure Vessel Code". The contractor shail certify by name, to “the
.Contracting Officexn,. Fhe welding operators so ‘qualified, and. the ‘code
sunder which quallfled ; Théacéﬁ%ractor shall require any welded to repeat
the . qualifying tests, wheq; in'the opinion.of the Contracting Officer, the
work of the weldenJinglcates H feasonable doubt as to his efficiency., In
-such cases, the we&der Qpall ‘e rEcertified, dg dbove, 1f-he successfully
passes the retest; otherW1sé he shall be disquallfied until he has suc-
cessfully passed a retest., Welding, exaept 11ght caglk weldlng, will
not be permitted inp- combinatlan wath rxvetxng in the same JOlnt. All
expenses in.connection’ wlth """

borne by the contractor.

L

: Inspection.j- Welding shalJ e, subgect to inspectlon by

Government 1nspectora in conformance ‘with the applicable inspection

requirements of Paragraph 26-03a. ‘The- Contracting Officer may also

require coupond® toibe cut. from aiy lécation 4n any joint for testing.

All sections of welds: fmund defectlve shall be thipped or cut out to

base metal and properly ‘Teweldéd before. prooeedlng with the work. Should
. any two coupons_cub: ﬁxomhﬁhe work of any welder show strengths, under test,
- less than thaﬂ‘of the'?mwmr_ A will -be considered evidence of negli~

gence or incompetence angﬂsuch welder shall Ye permanently removed from

the work. Wheh ‘coupons. are remdved from any part of a structure, the

members cut shall be repaired,  at the. expenge of. the contractor, in a

neat and workmarlike. manner With joints of prcper type to-develop the

full strength off.the members and joints ent, wlith peening as necessary

or directed to relleve residu&l stress. N

ey we1ding_£gulpment. - Manual and automatic arc-welding
nechines and. equipgent, mpy be ‘of -elther the alternating current or direct
current type and shall conform to the. requlrements for arc-welding equip-~
ment as g€t forth.in, the AWS "Spe01ficatnons for WElded Highway and
Railway Briﬁges . ..j{ .

- E;ller Metal. . (l) Unless otherwise sPeclfied or authorized,
all deposited weld- meEal shdll have elastic limits and ultimate tensile
strengths riot -less thgn those specified for the respective base metals
welded; shall have an élbohgation in 2- inches, using annesled samples,. of
at least 95 percent of the value specified for the base metal or at least
75 percent using unannealed samples; chemical composition similar to that
of the base metal; and, when subjected to spproved tests, shall have
corrogion registance at least equivalent to that of the base metal. These
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properties shall be determined by testing in accordance with the appli-
cable provisions of the AWS specifications, or ag otherwise approved by
%he Contranﬁing Officer. e ce

e (2) Welding electrodes and rods shall e of a- type and f
‘grade approved by the -Contracting Qfficer; .of such chemiéal composition
and physical properties as will produce the characteristids” ‘§pedffied’
above; @nd go éé@pﬁed'tc the base metal.and thickness of parts to be
welﬁed ‘as will insure ‘effective penetration and an intimate uniform
“*Pudton of the Piller and base metals, -in all welding p051tions ‘and unden
ali conditions to -be -encountered, without undercutting or overlappin%-"'
The electredes ‘8hall. conform to applicable provisions of the ASTM speéi-

fidations S e

Fhe X sSpecial WOrkmanship Requireménts, = (l) W91ding procedured -
The contractor ‘shall prepare a schedule of .welding ‘procedure for ‘gach
- 'st¥ucture-to. be-weldeqd, including any gtress- relief annealing; ‘and” shall
submit ‘the:scheduleg.for. approval in. accordance with the requivérients: of
SC-L,: "Shop-Drawings”. The procedures shall be in accordance-withoihes:
‘best wodern welding practice, and shall be Buch as to minimize residusl. -
stresses and distortion of the finishéd members of the struéture:: Should
it be. found-that changes in any prev;ously approved welding procedure are

- desirable, the:Contracting Officer y;ll direct or'authorize the contractor
to make such changes. .- Approval,pf any procedure howevér will notirelieve

"~ the contractor of the: sole. resppn31b111ty for produczng 2 fimished: struc-
ture meeting all. requirementa of these speclfications. *nvﬂ ﬁ‘-m‘..““

;, e : RIS
' D {2) Stress—relief Annealing. - Where stress—rellef

annealing is’ specifled or reqpired on thg draw1ngs 1t '¢hall be in accord-
“‘ance with the requivements of paragraph,512 of the ‘AlS Specification for
© Welded Highway and:.Reilway. Bridges”, qp&éss otperWiSe‘authorized or L.
directed by ‘the : Contract;ng Ofiicer. . . B :

T A ) Wélds. - Assembly-of all welde& j ints before welding
shall bé ‘such -as ‘to..gecure - specified;. rootfopenings.u Tﬁe maximum-length
of’bead “laid id-eny one icontinuous .ov,.skip, .pass ;ghall e that which can’
S “laid with-one-eéléctrode: \Unless otherwxse speviflcally authérlzed
all welds shall be ofithé type, .size,.and. dimen51ons as ‘Shown on the
drawings. Welds 3/8 inch and larger shall be made in not less than 2
passes, and unless ‘otherwise speckfied or. authorlzed shall be made
with ore "Yags ‘for edch'3;16 .inch-of the maximum thickness 'of ‘thé weld

, metal, exclusrve of bBack bead.;:Welds: for watertlght work' shall be coh-
Wi tinuous ‘and ‘méde in not  less than 2 ‘passes for butt Joints aitd for at
least one: fillet ield of 'Tee" joints end. ;ap joints.' In all Wéldlng,
“the' appiication of theée-first pass shall be given special attention to
insure sétlsfactory penetration; and, fusaon,pf the ‘filler and’ base metals.
Preheating; rootechipping; . and.peening shall he utilized where directed
to assure the soundness of highly 1mportant or heavily stressed connec~
tlons and to relieve he&vy residual stresses.f Wherever practicable,
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peening shall be done by pheumatic tools. Unless otherwise directed, the
first and last beads of, welded.connections shall kot be peened.. The .
"housing" of welded connections by Sreturning” or. "boxifg™ shall” be em— -
ployed es requlred, in .accordance with eppr0ved welding practlce. o

(h) Assembling Devices and Temporary Connections.;- Pref'
peretory to welding,; the agsembled elements. of pmembérsishall be hdld’ ‘
rigidly in position by the use of approved devices adapted to° the purpose,
and capable of .exerting pressures requisite ‘to repove Tocar dlstortlons
and: press the parts into intimate contact except where root openlngs ere
required. Bolts may be used for temporary connections prOV1ded that the
bolt holes are subsequently filled-in A appreved manner, wmth eould weld,..
metal and ground flush with edgacent base metal, unless’ otherW1se authorlzed
Welding for temporary connections and brecing will be permltted prov1ded N
that, where such welded comnection does not form a part of a later perma-. -
nent connectlon, such weld metal shall be' ‘removed; where: 80, dlrected ' &f.
approximately flush. with adjacefit hase metal and in no cese shall depres- -
sions be left in the. flnished work. T 4*7 A Ce Ce

* 1 g . [ SN :.')"- ' ' oo ’

(5) Preheating. - Preheeting shall be performea where
Spec1f1ed or otherwise requiréed. The weldments “to be preheated shell
be slowly and uniformly heatéd by approved- meEns to the prescrlbed
temperature, held at that. temperature until the'welding is completed
and then permitted to cool slowly in. etlll air. ‘

(6) Weldlng of. Steel Cestinge. - Castings shall be chlpped;
machined or goound to sound base metal at any surfaces which will be in- .
corporated into welded comnections.. Major .qonnections, designed for trens-f
fer of stresses, shall not bte welded if the ‘tgmperature of the casting is
lower than 100 degrees F. (astings containing over 0.35 percent and up
to 0.45 percent carbon-or.over 0.75 percent manganese, except Classgses 1
and 2 (Fed. Spee. QQ-S-681b) shall be preheated to a temperature.not to "7
exceed L50 degrees F. and welding shall be accomplished while the castlngs
are melntelned at a- temperature above 350 degrees F. Welding will not be f'
permitted on castlngs ‘containing carbon in excess of O. hsg percent, except
on wrltten euthorlzatlon of, the Contrecting Offlcer. . N

26-0l, FIAME CUTTING,:- Flame cutting of material shall be SubJect
to approval and where proposed shall be definitely indicated on . 8hop .
drawings submltted to the Contractlng Officer. Where a torch is mechani -
cally gulded, no chlpping or grlndlng will be required except as necessery
to remove slag. and _sharp . edges. Where a torgh-is-hand guided, all cuts
shall be chlpped ground, gr.machined to .sound wetal except Where material
is not. to be welded” in: Wthh case burrs: and. rough edges only shall be .
removed. ‘Where the torch is. mechanicelly gumded, flame gouglng wxll be B
permitted in prepaxatlon for weldlng.~_ 8 - =

26-05. BOLTED comecmoms. - a. Bolt Holes. - Holes for unfinished
bolts shall be not moré than'1l/16 inch larger than the nominal diameter
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e
of the bolts. Unless otherwise specified or shown on the drawings, holes
for turned bolts shall be not more than 0.020 inches largeér than ithe
nominal diameter of the belt. Where the thickness of the material is _
greater -than the nominal diameter of the bolt, holes for unfinished bolts
shall be: sub-punched and reamed or sub~drilled and reamed or drilled form
the golid.: Ebles for turned bolts shall be truly cylindrical throughout
“»dnd drilking or reamingmshall be. done after the parts -to be.connected are
assembled. foor matchlng of holes shall be cause for rejection.
iﬁ' b.  ‘Bolts and Nuts. - Bolts and nuts. shall conform to the appli-
‘cable provisions of Federal Specification FF-B-57la for "Bolts, Nuts,
Studs; and Tap Rivets (and material for same)", Unfinished nuts and bolts
shall be threaded to provide a Class 1 fit. Turned bolis shall have Type
B-2 heads and Type A-2 nuts, Class 2 threads and the body diameter shall
have a tolerance of plus 0. 000 inches and minus 0.006 inches on the nominal
dlameter. The finished shank shall bBe Yéng enough to provide full bearing,
“dnd washers shall- ﬁé_used under the nuts to prov1de full grip whén the
*nuts ‘are tightened e

. r..-n' .

) < Washers. - Plain washers: shall conform to the requirements
of ASA B27.2 - 1958 for "Plain Washers", heavy series and lock washers
shall :conform to the requirements of ASA B27.l - 1958 for '"Lock Washers",
. heavy series. Washers shall be provided for applications specified else-
‘where and where indicated on the drawings.

- 4. Bpecial Bolted Connections. - Where -turned bolts with'cléser
b fits than specified above are required, ‘the bolts shall have a nomlnal
body diameter at least 1/16 inch larger than the nominal diametér -of ‘the
threaded portion and the body length 'shall“be-1/16 %o 1/8 inch greater’
than the combined thickness of the.commected members unless otherwise
1ndlcated on the drawlﬁgs. Threadé shall bé Claess 3 fit., Holes shall

be’ ag “&pecified or 1ndicated on the* ﬂraW1ngs. Plain washers sh&ll be '
;provldea : o

I - . . . ",-j-'J':':w'

- ' Bigh-strength Bolting. - ‘High~strength bolting shall conform
to the AISE Specmfication forStructural Joints using ASTM  A325 Bolts..~

R DI

. 26-06, MACHINE WORK. -2. (eneral. - Unless otherwise shown on the
‘shop draw1ngs, all tolerances, allowvances, land gages for metal fits shall
conform to ASA Standard Bhk,1-1955, "Preferred Limits and ‘Fits for Cylin-
drical Parts," for the class of fit as shown or ctherwise: required. In
' general, tolerances- for mechine-finished surfaces designédted- by 'non- decimal
dimensions shall be within 1764 inchi : Sufficient machinming steck shall

~ _be allowed on placlng pads to insure true surfaces of solid material.

" Finished contact of bearing surfaces shall be true and exact to secure
“’full contact, ' Journal surfaces shall be’polished and all: siirfaces: shall
"be finished with sufficient smoothness gnd accuracy to idsure proper: °

operation when assembled. Parts enterfing any machiné shall” be’carefully

‘and sccurately machihed and all like- parts shall be 1nterchangeable. A2l

drilled holes for bolts shall be accurately lccated. : e
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Flnished Surfaces. - Wheieé. the type- of - surface is indicated .
on the drawmngs or speclfied herein, the:finish:shall be. the corresponding f
type, as’ defined ‘below. Where the type of finish is not 1nd;cated or;
specifled “the finish shall be that type, as defined below, which. is most
sultable for the part to’ which it applies and: shall be consrstent wmth the'
class {it reguired. “Surfaces 16 be machine Pinished: shall berxndlcated on,
the shop drawings’by symbols Which will shOW‘the type of finlsh s el be '
provided, ' oo O S

- (1) Por a-"rough" finiSh, pronounced .tool marks will be
allowed on the surface’ and slight depressions. not . affecting the Strength .
or utllity o7 the part w&ll not ‘¥e ‘cause for wrejections -The surface may
be producﬁé ey gh planing, murningf grinding ;. S&Miﬁg;1m<Cd -
flame’ cUit?a* fon crmilar operatlons. “In general; & 'rougl. %rsh w1ll .
be: requlrer o i rades which are to be machined .to: drmenslon where. liberal
tolerances wmll ‘ba r~rm1tted B DR £ A . -

{2) For an "average” flnlsh a surface true to dimensiona
will be requwreqq suzn &3 may be produced by mediun smonth vlarin ol turnlng,
saW1ng, grmr BUTRIN ff”‘tar operations. Only mihuv O AT e 7L be
permittedd’ i X w1 stationary
mating suu:':t’“c*c 7 saronably accurate positlanlnb of, the msmbers or
a modefately Bighs joiat is d351nedr=hffﬁ,“ R T, : .

(3) ¥or a smooth finlsh a surface prant* slly free of
tool marks will dé red -such as.may: be-produced by saeih planing,
turnlng, milling,- gtrn)?n ﬂrlllin&;_reaming, O 81mila“ natnods of
machining. Pronounbed tool marksor:other defects, on:suh surfaces w;ll
be cause” for reJectlon.- Ta generals-a "smooth!- finish will te xeqplred on
surfaces in sllding or rotating cont&ct\when motion is slow and loads are
llg:ﬂta T ‘ PR S TR i AR

(h) For a "fine" finish, the surface shall be machinqd"to
close dimensionsl tolerances By fine turning, boring, milling, reaming '
grlnding, medium bufflng, burnlsbing, oy :simkler. methods. In general,

a "fine" fTinish will'be réguired on ‘murfaces in Bliding b ‘rotating con-
tact when loads and sPeeds are moderate.

(5) For 8 "polish" flﬁlsh;'thesmember shall present a very
smooth“surfacé such ds may “be: produced by ‘very fine.surface ar. cyllndrlcal
grlnding, smOOth buffing, ‘coarsé ‘héning, - doarse:lapping, ~hand flnlshlng .
with fine emery cloth-or &Sther: eemparabie ‘metheds.. .In general, a "polish
finish, Will "be requlred on‘Burfises in’ slidlng ot rotatlng contact. where
loads’ aré heaVy or moﬁion’is rapld. : - : Claa

Unfinished Surfaces. - So far as'practicable, all work shall
be 1a1d but to securé prb@erlmatehing mf adgolnlng unflnished surfaces.
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Where there is a large discrepancy between adaoining unfihished surfaces,
they shall be chipped and ground smooth; or machined, to secure properi’.. .7
aligoment. .Unfinished surfaces ghall be true to the lines and dimensiona
shown on. the drawings and shall be chlpped or ground free of all. projections
and rough ﬁpots. Depressions or holes not affecting the strength o USe~-t,
fulness. of the parts may be flllcd 1n a manner approved by the Contractlng -
Officer. ' S * T

‘! -l

d, Kcys and Kcyways. - Keys and keyways shall conform to the

requirements ‘of ASA Stapdard B1T.1-1943 for” "Shafting and Stock Keys“
unless othch1se speclfigd or: reqpired 1%.

P o -1.,,):;;«:- ,-.'.--_ N

T e. "-Pin Holes.'- Pin holes shall be Bored true to gages,: smooth
end straight, and &t right angles to the axis of the member. The toring

shall -be.done after the menbex is securely fastened in p031t10n.

[
ERE Y IO

QPN f.- Gears. - Unless otherwise 5pe01fied or shown on the draw- ™
ings, qll,gears “shall have. standard involute teeth, machlne cut from the
so0lid ‘wim. - Standard cycloidal teeth mey be substituted in lieu of involute
teeth.upon the approval -of the Contracting Officer.'

[
17

o Shaftlng. - Uhless otherwise ﬁpecified or authorized, all
shafting Shall & turped ox, ground steel shafting conformlng o che require—
ments of . ASTH-A T Fillets shall. be P”ovidéd where: changes if ‘dection
occur. Cold-fi ad shafting conforming t& the reqpirements of" A 108«58T,
may be used, WA“”& uy& aulng is the only hacRiné’ work‘reqU1red. '

with bronze. Unizi: evhamise requlred of authorlzeé, preésures ‘on - lincd
bearings sizll not excced 1000 pounds per square inth"éP Brolected dres. =
Anti-friction bearingg ot . approved, types and of sizes not less than those
recemmengeq ; by tho b2 arrng manufacturer for thé duty- may. be’ permitted at
the: discretlon of the Contr"cting Officer. “AlY bearlngé shall be: broyerly
alagned,anghprov1ded vith a suitable mesns’ for-lubrlcatlbn. P Anti-friction -
bearings.: shall be’ .89 instalied as tolg ov1de for retentiom of the lubricant
and’ to excludc d;rt and grit. «¥“f';7‘uﬁ o o et

s -n.v_--. -..--"-. 2 ,.}_.'.-

LI

- ;xl.“ Protcctlon of Mhéhine& Strfaces) (l) Machine-finished :
surfaces ehall be. thoroughly cleaned of'forelgn matter, ' Finished surfaces
of large parts and othér suifgces 5hall be protected with: Wwooden: pads or.
other. sultable means., Unassembled plns and bolts shall be olled and
wrapped w1th molﬁturewr 1stan£«

: (2) Finished surfaces of ferrous metals to be “in - bolted :
contact shall be washed with & rust ihhibitor’ and given one thin coat of
vwhite or bluc lead and tung oil. : :



(3) Tinished surfaces of ferrous metals which will be
expoged after installation shall be painted as . spec1fied in Section .
PAINTING. :

J. Lubrication. - The arrangement and details for lubrication
are shown on the drawings or otherwise specified., Before erection or.
assembly, all bearing surfaces shall be thoroughly cleaned and lubricated
with approved‘high-grade oil.. After assembly, all lubrlcatlng systems
shall be filled with the lubricant spe01fied. ' . ‘

26-07. METALLIC COATINGS - a. ?inc Coatings. - Zinec coatlngs shall
be applied in ‘2 manner and of a thickness and. quality. conforming to ASTM
specification- A123~59. for "Zine (Hot-Galvanized) Coatings on Products
Fabricated From Rolled, Pressed and Forged Steel Shapes, Plates, Bars, and
Strips.” _

b. Repair of Zinc Coatings. - All zinc coatings that have been
damaged in handling.or transporting. of in weldlng, installing or beolting
shall be repaired by the.application of a thick. paste made from galvanizing
repair compound conforming to Federal Specification 0-G-93 and water.
Areas to be repaired shall be-cleaned thoroughly, including removal of
slag on‘welds, . before.the paste is applied.  Surfacés to be coated with.
- paste shall be heatéd Wwith a torch. soithat all metallics in the paste
- will bte melted:when.applied to the heated surface. KExtreme care shall
be taken to see¢ that.adjacent zinc-coated surfaces are not dapaged by
torch. Molten metal shall be spread uniformly over all surfaces to be
coated and’ the excess metal Wlped off.;

26¢08. CASTINGS AND FORGINGS. .~83 -General. - Bach casting shall
have the mark number cast upon it.. Fach casting shall have the heat number
stamped or cast upon it. Esach forging.shall have the mark number stamped
ubOn it. Dimensions of castings shown on the approved shop drewings will
bé& the flnish dimensions. .- P ‘

b Castings. - Repairs tc castings snall not be made without
the knowledge and prior approval.of the.Contracting Officer. Where repair
welding is permitted, 1t shall be performed in accordance with the require-
ments of paragraph 26- O3e(6) Warped or otherwise distorted castings or
castings that are oversize o such an extent. ds will interfere with proper
fit with other parts of ‘the: machlnery'will ‘be’ neaected. The. structure
of the metal in the castings shall be homogeneous and free from excessive
nonmetallic inclusions. Fxcessive segregation.of impurities or alloys: at
critical p01nts in a casting will ‘be ‘cause!for its rejection.. - I

T 26-09. 'PATTEBNS.ﬁn'gffFcagt*Ironwand-Non#Ferrous Metals., - In the
congtruction of patterns care shall be tdken to avoid-sharp corners or
abrupt changes in cross section, and ample fillets shall be used.,. The
contractor shall add such draft and increased in pattern thicknesses as
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wiil conform to his stendard foundry practice and as may'be necessary to
insure that all metal thicknesses of the finished castings will be' in
accordance with the dimensions shown on the drawings within the tolerances
specified in paregraph 26-08. All pattéerns’ will' remain the property of
the contractor. The comtractor shall retain all patterns until the instal-
lation is completed and accepted.\ilf o _ . .

’ Patterns for Cast Steel, - Patterns for- steel castings
gfshail be designed to minimize shrinkage damage’ and the design shall follow
‘as closely as practicable the rules for steel casting design in "Steel
Casting Hendbook" publighed by SFSA. Pattern draft shall conform to the
manufacturer's shop practice and shall be in addition to the given dimen-
sions, Bosses for bolt holes may be omitted vwhere adequate spot facing
“ean be employed. Sufficient allowance for shrinkage and machining shall
be added to the pattern so “that the required finished dimensions can be
held. All patterns w1ll remain the property of the contractor.

£6~10 LISTS OF MATERIAIS. - The contractor shall furnish the Con-
trecting Officer with six copies of ‘all purchase orders, mill orders, shop
orders for mdterials, and vork orders, including &ll orders placed or
..extended by each supplier. ' Where mill tests are required, the purchase
orders shall contein the test site address and the name of the testing
.agency. The contractor shall also furnlsh a shipping bill or memorandi
of egach shipment of finished pieces or members to the progect site, . giving
the designation mark and welght of each piece, the number of pieces, the
total weight, and if shipped by rail in carload lots, the car initial ‘and
number. . Copies of certified shipping bills, in duplicate, shall be meiled
_promptly to the Contracting Officer* ~ . c

26-11. SHOP ASSEMBLY. - Unless otheérwise specified ‘each machinery
and atructural unit furnished, except vehicular street gates, shall be
,‘assembled in the shop to determine the correctness of the ‘fabrication .
~and matching of the component parts. The tolerances shall:mot’ exceed
those. shown on the drawings -and each unit assembled shall be closely
,cheoked to insure that all necessary clearances have been provided and
that binding does not occur in any moving part. Assembly and disassembly
Work ‘shall be performed in the presence of a Covernment inspector, unless
waived In writing by the Contracting Officer, and any errors or defects
_ disclosed ‘ghall’ be immediately remedied by the contractor, without cost
"to the Government. Before disessemoly for shipment, each piece of . &
mechlne or structure shall be match—marxed to facilitate erection in the
field. The, location of match—marks shall be indicated by circling With
8 ring ‘of White paint ‘afteér the shop coat of paint has been applied, or
as otherwise directed.

26-12, FIELD ASSEMBLY. - a. Gereral. - All parts to be installed
shall be cleaned thoroughly, all packing: compounds, rust, dirt, grit and
other foreign matter removed; all holes and grooves for lubrication
cleaned; and all enclosed chambers or passages examined to make sure
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that they are free from injurious materials. Where units df items are
shipped as assemblies they will be inspected by a representative of the
Contracting Officer prior to installation. Disassembly, cleaning and
lubrication will not be required except where.therg is indlcation that
such work 1s necessary to place the: assembly in a.clean anﬁ'properly
lubricated condition, The top of.alléteel floor plating ‘shal)l be in-

" rgtalled flush with abuttlng eurb : surfaces._ Stillson: wrenches, cold

chisels, or other tcols Tikely to cause injury to the surfaces of rods,
ruts, or other parts shall not berused-for the worh of assembling and
tlghtening parts. Bolts and screws:shéll be tightened firmly and uni-
formly, but care shall be taken not to overstress the threads by using
excessive force or wrénches, of;excessxVe Jdength, "’ When & half nut is
used for the purpesé of locking a- Full nut ‘the . former shail’ be placed
first and followed by the lattex.: Threads of all bolts, nuts, and screws
shall be lubricated: by graphite and o3l before assambly.\ Driv1ng and
driftlng bolts or keys will not beﬁpermltted.; B IR

: b. Aligﬁment and Settlng. = Each maehinery 6T structural unit
shall be accurately aligned by the use of steel shims,. or-other approved -
‘methods, so that no blndlng in any movidg parts or distortion of any
members occurs Yefore it 1§ finally fastened in place. -The aligoment of
all-parts with respect to each othey ;shall" be ‘true within' the respectlve
tolerances required, . The machlnes sball be set true to- tbe elevatlons
shown on the drawings. S RE . .

. e Blocking and Wea es, -aAml blocklng and wedgES uséa- for the
-;support during instelletion, .OF. pqnts o - be grouted 4in: shall be removed
before final grouting, unless otherwlse ‘dlrected by the: Contracting Officer.
‘Blocking and wedges left in the Ffoundation with the approval of the’ Con«
.tracting Officer shall be of steel o 1ron.fg"_v :
TIPS o

o 4. Fouﬁdatﬁons and’ Grout;ng,rw Concreting of sub-bases and -
~ frames and Cthe Tiual roating under parts of wachines- shall -be in accord-

ance with the procedurgs a8 spec1fled in Sectmon CONCRET“; ‘

. 26-13: IEST‘S AND TRIALS. - a. . General - The cpntractor shall at
" his eXQense, perform anauySes and tests AR demonstrate -that all materials

aye: in conformlty with the’ SPeciflcatlons, except where such tests are -
waived in wrltlng by the’ Contracting Officer. Should the contractor '
desire to use stock materlals, not manufactured specifmcally for the work
covered by'these spe01f1catlons, he shall: submit .evidence satisfactory to
the COntracting Officer tha% éuc@ material’ conforms tothe requlrements
of the’ Spec1flcat10ns and detail teste: of‘these materials wilY not be
required, if so approveé by the Contrae%ing Officer.  Tests, except where
modified, shall be madeas 1ndlcat¢d dnithe respective detailed specifi-
cations ot on’ the. draW1ngs and, unless otherwise authorized, 'in the
presence of the. Contracting Officer.” The contractor shall furnlsh the ‘

BSOS
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the Contracting Officer certified reports in triplicate of all required
analyses and tests., The contractor shall furnish to the Contracting
Gfficer, upon request, specimens and samples for independent analysis
and test, all properly labeled and prepared for shipment.

b. Analysis of Material. - The contractor shell furnish the
Contracting Officer ceriificates iisting the heat numbers and the chemical
and physical properties of the metal from which each article or piece of
material was made., There shall be furnished also, two lists; one from
the shop showing what pieces or members are to be made from the material
ordered, and the other from the mills showing what pieces or wmembers are
furnished from each heat or melt.

¢. ZX-ray and Gamma-ray Tests. - When doubt exists as to the
soundness of any part, such part may be subjected to an X-ray or Cemma-ray
inspection af the discretion of the Contraeting Officer, and the cost of
such inmspection will be borne by the CGovernment,

26-14, PAYMENT, - No seperate payment will be made for the work
specified in this section and all costs in connection therewith shall
be ineluded in the applicable coaniract price.
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' eordance with! the specifications. and, the, qpplicable drawings, and subject
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27-01, GEMERAL. - a, Scope.}— (1) The work covered by this section
of ’ the’ specifications:eonsists of , furnishing, all _plant, labor, equipment,
appliances and materials:and. din. performing ali ;perations in connection
with preparation of-surfaces, applicatien of all paint or- other: igterials
ard the mamufacture of paints, peint materials and wiscellaneous Haterdals
1ncidenta1 ‘thereto, . (exqept, a8 otherwise stated) complete, in strict ac-

i’f“"b

to the terms and conditions of the pontract.r

wlf ot fsrvif2): Surfaces, o be painted.sghall receive the treatment
and number of coatanprescribed in, the-pain ngischedule. 'i

Wik i‘-"," el - s Sl e

il n. Requirements._- No pqint un&ér this section will be applied

to the following mateBialss,.. - ... .. . i.. RIS ST
-'~ . ,,.’.:‘.:TT PR e aa “-:l?".:fv.-,.! - ‘“ - ;..,, ’.m s
Jradebura i, (l) Metal surfaces that are to be encased or embedded in
concrete or mesonry RECIIRRE:
1’\ YT ,,'

(2) Galvénized iron éqf stEel

1 e e e

(3) Aluminnm. I

[EXR R

s (h) -Gqnoretq surfaces. isel e

¥ i‘,_.:_'_.

. ?}?TH€5)ﬂ'Factor¥~finishea items

'i”QtéjT,corrosion-resisting steel. | i
'(75r11tems included to be paintediuhﬁerlnnhen sections.
LR (8)_:spale»resisting gray iron alloy castings. o
Definitions ard. meenclature._— (l) “Paint.’ - The term.

paint" as used herein includes emulsions, enatrels , raints, stains, var-
nishes, sealers, and other coatings, organic or'inorganic, whether they

‘be used as Prime,-ilunterrediate, or.finish ccats, This definition does

not include trDWeled or metal—spxayed éoatings.

(2) Shop Painting. - The terin "shop painting , as referred
to herein and/or on the drawings, covers operations conducted on painting
raterial or equipment in a shop or plant before shipment to the site of

erection or installetion.
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(3) Field Painting, - The tefh "rield painting”, as
referred to hereln end/or on the drawings, covers the application of
paint cnats at‘the ‘construction site. ‘"

(h) New surfaces referg to unpainted surfaces of newly .
fabricated structures ard dtems - which are to receive paint conts. ‘ _;{“ :

v (5) Touch«up painting refers ‘4o ﬁhe application of paint
on &A1l areas of painted.surfaces to repair rars and seratehes and to,
restore the coating to an unbroken condition. R _- , eb .

(6): Repalnting designates the eleaning and recoating of
extensive areas on which the existing coatings have deterlorated or
otherwise do not provide adeguate surface proteétion. FO e L.

(7) Blast cleaning designates the cleaning.of: surfaces by
forceful impingement of abrasive particles thereon by air blast ar centni—_
fugal dction and includes agndblagting and gritblastlng.

T d. Standard Specifications. - Meterrals specifled ‘herein. to
meet the requirements of: standard .specifications published by national
authorities shall conform with the issué inh effect on the date of invi-
tation for bids, Natlonal authorities publishing standard specifications
referred to herein with the abbreviations used are as follows:

o

Agency T e ‘Abbreviation
Office of Standardization, Dept. of Defense : MIL or JAN
General Service Administration . . Fed, Specs
Awerican Society for Testing Mnterlals - : . ASTM Spec.
" American Waterworks Assogdation ., . . Awwn Spec.

AR .

' Semples 2nd Tests. - One- -quart samples of each bateh of
each type and color of leno proposed for usde shall be submitted to the
Contracting Officer ari approval. thexeof received before the material
represented by the sawple is uséd o the»pro@ﬁzxr In additiop to fur-
nishing samplesr the co nurerter shall submit certified. yeports of tests .
thereof 16 the Contracting O;fice Tis andlcating compllanee with. the -
specificationS. R R TIR ;m” ) sl .A:AH‘ = ~~'

o,

o Pagggnga - Payment.for all Work perforned and for all mate-
rials furnished ander this g"uiCJ of the spécrflcationa will be included
in the contfact viices Tor thg,items on' whlch fﬁe worn is performed and

to which the meterials are applied. T .

27-02. CLESNING AND PREPARATION OF SURFACES. - a. Geperal. - Sur-

faces to be painted shall be clean before applying paint or surface treat-
ments. The removal of oil and grease shall, in general, be accomplished
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with mineral spirits or other low-toxicity solvents heving s flash point
above 100°F. before mechanical cleaning is started., Solvent cleaning
shall be done with clean cloths and clean fluids to avoid leaving a thin
film of greasy residue on the surfaces being cleaned, Where blast clean-
ing is used, winor amounts of grease and cll contaminants need not be re~
:moved . .with solvents provided the abrasive .is not reclaimed and reused

and provided the blast cleaning process, by itself, leaves the surfaces
completely free of grease and oil, Cleaning and painting shall be BO
progranmed. that dust or other contaminants from the cleaning process do
not :£211. on wet, newly painted surfaces, Surfaceg not intcnde& to be
‘peinted .shall be.sultably protected from the effects of cleanlng and :
painting operatiOns. Fabricated, assembled 'items wvhich are normally
cleaned and painted in the shop in accordance with the menufacturer's
standard practice will be considered for exemption from the detailed
oleaning erd painting requirements set forth hereiqJl upon specific re-
zquest~of the contractor, Machine-finished and. other bare metsl surfaces,

~forming to MIL Spec MIL-G -1617337 grade I, unless*otherwise specifically
~indicated, ' Removable equipment adjacent to surfaces to be painted shall,
N b necessary,\be disconnected and moved to permit cleaning and painﬁing

S of_saia surfaces, and replaced by workmen skilled in the. trades involved.

R ,1 1r:~b- Cleaning ard Preparation of Ferrous Surfaces. - (l) Siir-

. faces -in Exterior or Interioxr Atmospheric Exposure. -,Ferrous surfaces
which will be completely and contimuously in normal exterior or interior
..atmospheric exposure (see schedule) .shall be cleaned in the shop o1’ place
of manufacture, (Grease, dirt, and,other soiling substances shall be re~
‘moved - by means of emulsions, steam, solvents, and/or other approved

. methods. ‘Rust and lgose mill secale shall be remoyed by high speed—power
.~ brushing, sceraping, chipping, disc-sanding or othey, ‘approved imgéns; |

.~ Pyeparation of surfaces by blasting to at least the aegree of surface

: ¢reanliness indicgted for:the other methods of mechanical cleaning may
be. used at-the option of the contractor. The use of. ch;pping tools with
- action 50 severe-as to.produce cuts, byurrs and other forms’ of’ excessive
surface roughness.will not.be. permitted, "Tigpt" mill scale, 1. €., ‘that
‘whieh: capnot be lifted by applying a sharp knife to any. edge,’ vill ve
permitted. Minor amounts . of  residual rust, not ncmovable execept’ by‘thor-
.- ough blast cleaning, will be permitteﬁ but, stratified rust. (scale) shall
Te removed in any. event. wclds and adjacent surfaces to the extent, af~-

. fected by welding -shall be given special treatmenp by scrsping; chipping
: and wire-brushing to insure that flux, slag and weld spatter are removed.
Following mechanical cleaning, the weld and. adjacent surfaces shall e

-f»treated with a phosphoric aeid solution conforming‘to Military Specifica—

ton -MIL-M-10575B, Type I, diluted.in the proportion of 1 volume of base
.materiel to 4 parts .of .clean water. The diluteéd réterial shall be applied
by ‘brush ‘or sponge -and .allowed to remain: -one~half minute or longer, fol~-
lowed by thorough)wiping with clean wet rags.. gn;fsqes shdll be primed

(- . ) e
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in the shop as soon as practicable after cleaning with the linseed oil
type priwer. specified for atmospheric exposed steel. (See schedule)
Weathering of fabrlcated unpainted steel for any purpose will: not e
rermitied. ugless the surfaees are subsequently to’ be blast cleaned o?
.. all mill: scale and rust to base metal, Prior to applying subsedhent
.}eoats, all welds. and other danaged areas of shop—primed surfaces Shall
be field cleaned and reprimea as previously specified. M:: i ;\

(2) Cleaning and Pretreathent of Ferrous Surfacés: in

Urdervater Exposure. - Surfaces of structural cOmponents whieh Willi be:
subject to extended periods of immersion or otherwise as required (seei
schedule) shall be cleaned of all rust, will scale’ and bthér“foreign’
metter to base metal by dry blast cleanigg " Blast eleaning shall be "~
done in the field after erection unless speciflcally authorized othern‘
wise by the Contracting Officer.  Surfaces to be coated which will Hot
be -accessible after exection shall be ¢leaned and painted before  bécom-
ing inaccessible. The cleaned surfaces shall be of“a “miform gr&y-white
metallic color, completely free of mill scale, Tust, oﬁide, paint, veld-
. ing slag, veld spatter or other. foreign material. Where‘necessary, power
. fools shall be used in conjunction with blast cleaning to effect thé re-
‘fmoval of weld spatter and heaVy, Stratified rust SCale. Blast cleaﬁing

-sha:ll .be .accomplished with sand, crushed’ iron or“steel grit or syrthetic

‘_-nonmetallic grit of such particle sbape, hardnéSSjand gradation BE LG -

effectively clean the metal and leave a roughened surface suitable for
-tenaciqus adhesion of subseguent coatings,. The maximum particle gsize of
any. type of abrasive shall~be po-terger- thanethat pass;ﬁg a:No. 16 mesh

- gereen, . U. 8., sieve series.. anmetallic abrasives shall be: dustfree ‘and

- .o wore than 1C% shall pass a. ho. 50 mesh sievé, " The contractor shall

. s4ake all precautions to prevent &awage ‘ 'machinery and ‘slirfaces” not - 3
requiring blast.cleaning ard to prevent dust From gettlidg inte any ad-
 Jacent filuws of wet raint. As goon after. ¢leahing ‘as” practicable And -
prior to the foruat;qn of any detectable condensaﬁion or corrosion, all

particles by brushlng, vacuum and/or blow—down witb ‘eleen; dry’ cOmpressed
alr, and given the. first coat’ of paint 3ncluding any pretredtment; re-
guired by the schedule, In no. event, shéll blast-cleaned surfaces stand
overnight without. hevipg received the specified pretreatment an&/ur the
first coat of paint, prescribed. by ﬁhe schedule. Structural féatures or
components which. pake up, 2 slngle 3 tegral surface and Which are ‘sub ject
. in part to atmoepher;c exposure e‘ in part to immersion in water, ‘shall
. be prepared and painted as i pUgh ‘the entire component-ere subject to
irmersion. Surfaces; _equiring comﬁiete removal of wilt scale-shall be
cleaned in the. field,. except ﬁhat“ upon wrltten request by “the’ contractor,
the Contracting .Officer . max authq:ize mill cr shop cleanlng ‘o assembled
or. partially assembled cgmponents sPecified 10 ‘Tedeive ‘s vinyl itype -
-paint system. The sqrf&ces, Af sﬁop Cleamed, “‘shall be blasted, preﬁreated
,if required, and.coated with the Paint éﬁecifiea 'in the skhedulél for the
first coat. The dry. f;lm thlckness of the shop—applied doating shall be




2.0 to 2,5 mils, irrespective of the number of passes or\%oats required
to achieve this- thickness, This pre-erection or construction period.:
coating shall be meintained in good condition by recleaning and touching
up any areas’ damaged during the construction period. Prior to field: ap-
pl:cation of sﬁbsequent coats to: obtain the prescribed.total: £ilm thickr
ness, solled areas’of the pre-erection coating shall be:shoronghly «: -
cleaned with wineral 'spirits and all welds or other unpainted or damaged
areae shall be cleaned &nd priwed in such a wanner as to make.them equi-
valent to adjacent, undamaged paint surfaces. :

E c. Cleaning of Galvenized SurfaCes. - Uhless otherwiee specifi-
celly prodeed palvdnized surfaces shall not be painted, WYhers guch sur-
faces’ are ‘spacified to be painted,  they shall be first washed . with: clean
mineral sp1 fts and then coated by Bpray,swab or brush with vinyl: type
yeeh cont confoimsing to MIL Spec. MIL-C-15328B (see: specific directions.

* Fop appllcailow of vihyl type coatings) preparatory to: receiving the” -
specified paiﬁt uoats. A _ Coeinin ed L dnba

27-03, " PAINT APPLICATION. oV General. - All werk shallube dene
in a workmanlike manner, so that the finished’ ¢oeting will be free from
holidays, plnholeo, oubbles, runs, drops, ridges, waves, laps, unnecessary
brifsh warks and Variations ‘I color, . texture ‘and gloss. ‘All ccats shall
" ba abplied in such manner ‘ag’ to produce an ‘even £ilm of- yniform thickness,
Edges, corners, “creévidés,” ‘seats,;  joints, welds, rivets and othex -surface
irregularities SRALL PeBeivE speeial attention to insuxe. that,. they receive
an adequate thickness ‘of painty’ Cdre shdll Ye: éxercised during spraying
o hold ‘the nozzlé perpenﬁicular “to and ssufficiently close to the eumfaces
being painted toiaveid 1e8s of deterial into the air, or the. bridging. .
6vér oficrevices ang" eornerss Spray,equlpment -shall be e€quipped.-with .
treps, separators, néedhakical aﬁlﬁeters, ‘pressure gages and;pressure. -
regdlators. Alrceps, ‘noz#1és ‘and ‘veedles shallbe.as recommended by: the
spray " é@uipment ‘marfadtures for ‘the material being gpplied. -Bpray -
paintlng shall be- supplemented by“brushing ‘or , othet medns . where necess .
sary to properly coat Eréviceés;’ “pockets;: interior»angles and:all other:

. surfaéeS‘whlch Catinot ‘beé” gatiEfdctorily coated By spray¢.. Respirators.
shall be wdrn by all persons eﬁgened er assistlng in spray painting.

:; (w ', .

b. Paint Propertiee Lebeting, Storage, Mixinp and Thinning. -

All p&int when applled, shall provide a satisfactory £ilm and a swmooth,
even gurfacé.- Pigmented paints 8HaT) Ye furhished in containers not
1erger ‘Bhan 5" "gallons, ‘Paints shall be thoroughly stirred,:strained-
anﬂ kepﬁ et a8 uniform éonsisteney during epplication. . Paste. pigment&,
spec1fied to bé hdded at’ the time 6f use, shall. be mixed as follovws:.
place the pigment in a separate container and add siell increments. of |
" the required vehicle or beasé paint, with thorough stirring;. until a
viscous, smooth, homogeneous, luip-free mixture is obtainef, . -Mix in .
the remainder ofthe vehitle 'of base paint by boxing and stlrring. )
Powdered metallic pigments, added’at the tine of use, shell be mixed

Y ‘.
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by adding the powder 1n emall increments to ebout one-third of the re-’
quired base peint or vehiele,fwith thorough mixing to obtain a smooth
mixture. The. rewainder of :the vehicle or baze paint shall then be -
thoroughly stirred in. Where necessary, in-the opinion of the inspector,
to Suit conditions or surface,temperature; weathér and method of appli-

v cation, the packaged paint way be thinned: imredietely prior to use by
_the. addltion of not more. thgn one pint per gallon' of the proper thinner;
provided that in no - case shall:the paint be reducéd moré than is absolutely

necessary to obtain the proper application charascteristics,

Vinyl paints

_may be thinned gore than the maximum: indicated above (see specific diree-
tions for applying -¥inyl’ type paints): Thinners sbBall not be added to
_eold applied coal tar paints unless recoimended by the manufacturer.

. Paint shall be: delivered to. the  Job in unbroken conteiners which shall

show the. designated name, formulacor specification number, color, batch

number, any. special. directions; manufacturer and date of marmufacture, all

of which shall be plainly legible at the time of use, Paints which can.

be harmed by exposure te cold weather shall be stored in heated shelters.

During application,: the, paint 1n the spray ‘tank or other working container

shall be: not. less. then!BﬁQ*F.

L SN |‘.‘a

R Atmospherie Conditions. = Except as- specified or required
. for certain weter—thinned painte, paints.shall be- applied only to surfaces
'“ﬂ which are completely free-of :moigture -as ‘determined by sight or touch, In
.o case. shgll, any paint-be-applied:to surfaces upon which:there is visible
frost or: ice.-.While painting -is being-done; ‘the temperature of the sur-
facee to be painted. andwof atposphérein contact therewith, shall be main-
. tained .at or. akove u5° ., .§-eXcept that:in no'event shall latex type
(water-thinned) paints be.applied at air:and surface temperatures which
~are lov enough to. detrirentally :affect the formation dnd chdracter of the
dried film, . Where painte are.belng used.which dry solely by evaporation
of organic solvent eueh as, the vinyl type Paints, the temperature of air
ff and surface. way. be 35 P.,or ag.approved by .the Contracting Officer.
During.periods of -inclement Weether, painting way be continued by in-
closing the surfaces with bewporary: shelters and applying artificial
heat,. provided the minimum: airy surface and; paint tenmperatures prescribed

-

hot enough to cause: blistering“ rvpdnholing of the film.

ORI -

.» 1

R »m.-.,.»n -

ebove are heintained., Paint shall not be applied to surfaces which are

d. Protection of Paint Surfecee Where shelter and/or heat

ere provided for paint surfaceg during: inclement weather such’ protective
ﬂp'measures shall be maintained:mntid the paint £ilm has dried, and/or dis-
continuanqe¢of the: ‘measuyes - is euthorized, - Ttems which have been painted
shall not be, handled, worked on -or otherwise disturbed until the paint
coat is’ completely dry and hard. :After-delivery.at the site of permanent
. érection or installation, all shopacoated metalvork shall be stored out
" of contact with.the ground. in.such a wdnper as will minimize the forma-
tion of water-holding pockets and.in-such a lécation-as will minimize

soiling, contamination and deterioration of the paint film.

.m.27“6
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metal shall be repainted or retouched from tlme Lo tlme with the speci~
lfied paint whenever in the opin1on of the COntracting Officer it becomes

. ‘M"ﬂ‘

e. Coﬁtacting,Surfaces. - When riveted of. bolted contact 48 to
exist between surfaces of ferrous or other metal parts of substantially
_ simiiar chemlcal composition, such surfaces will not be required to be
'painted. ‘Contacting surfaces formed by high~strength tolt connections.
shall no% be painted, Vhere an electrical potential is apt to exist: be-
tween metal surfaces of unlike chemical composition in riveted or-bolted
contact ‘éach of thé contacting surfaces shall be cleaned, pretreated,:
ah& glveﬁuone coat of primer, all as specified for the particular metals
involve&." Whére a nonmetal surface is to be in riveted or bolted contact
with & metai surface, the contacting surfaces of the metal shell be~cleaned,
'pretreated 1f required; and given three ceéts of the 5pecified primer.

j

£, Time between Surface Preparation and Painting. - Surfaces
vhich have een cleancd ard/or otherwise prepared for painting shall be
primeﬁ ag bdori as practicahlarafterwshnh.preparation has been completed,
but ih any event, prior to any deterioratibn of the prepared surface.‘

' Method of Psint Appllcatlon. - Uhless otherwise apecifically
directed or authorlzedrby the Contracting Officer, the first coat on sur-
facee of normetallic items shall be applied by brush or roller provided
' that the 1atter methéd in the bpinlon of the Contracting Off'icer, fur-
nishes a coating equal to brush application in abpearance, uniformity..
and othér respects. Subseguent ‘coats may be applied by roller, sprey or
brush. The' dpeclfie& first coat of paint shall be applied by brush to
ferrous Burfaces which have not been ‘blast-clearied but may be :applied:
by spray or‘brush, except as’ othervise specified, to surfaces which have
_been blast~c1eaned. All subsequent coats for all ferrous surfaces may,
"unless otherwise spec1fied, ‘pe either brush or spraly applled. A1l ceats
for nonferroue metal surfaces may be brlushed or sprayed, ' Whenever spray-
ing of & surface is permitted or airEcted it is to e understood that
all afeat fnaccessible to spray painting shall be''coated by brushimg wr
other suitable means. -

T “‘”‘h. Coating Progress. - ' Where &4 painting on any type of sur-
_ face has cdmmenced ‘ort any portlon of the ‘work, the complete painting opera-
“tion, includlng “Priming: and ‘finishing-‘¢oats, on that portion of: the work,
shall be completed as sodn as practicaﬁle, without prolonged delayse . iSuf-
ficlent time shzll elepse between successive coats to permit them to dry
properly for recoating and thig wind mam drying period shall be modified as
necessary to suilt adverse weather gpnditions. Paint shall be considered
dry for recoating when it feels firm and does not deform or feel sticky
under mocderate pressure of the finger. The application of another coat of
paint shall not cause such film irregularities as 1ifting or loss of ad-
hesion of the undercoat and the undercoat shall have dried sufficiently
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80 as not to retard the drying of the next coat. At 211 times prior to
final acceptance of the work, all coats of all painted surfaces shall be
unsearred, and completely integral ot the time of application of all, suge.
ceeding coats,’ At the fiwe- of appllcatlon of each successive coaty: _
undercoats shall be cleaned of dust, ‘grease, or any foreign. matter, whlch
might adversely affect intercoat adhesion, by means of air blast, solvent
cleanlng or other approved means.” Field c¢oats on meétal shgll be applled
after erection except as otherwise specified and’ excepting surfaoes to
be painted whioh will become inaccessible after erection.

. i. Drying Time Prior to Immersion. = Surfaces whlch have been
painted with the cold applied coal-tay-system' shall mot be- immersed in
water until the final coat has dried at least iO days.‘~ A P

. 2 de Coverage and Film Thickness.,~ The actual surfaoe area
covered per gallon of paint shall ‘not .exceed-the spreading xrates preseribed
in the ‘schedule,” Where no spreadihg:rate is specified; the paint shall.be
applied a% a rate normal for the type of raterial being used. In any '
event, the comblned coats .of a _gpecified paint system shall completely
hide. the ‘base surface. Waere dry film: thickness requirements are spec--
ified for ferrous surfaces, “the’ meosuréments shall be:made with a General
Electric, "Type B, film thickness’ gage ;" ealibrated on: metal: identical-in..
_compositionu thickness and surface preparation to the item being coated.

" Sufficient measurements shalr be maﬂ, eccuxetely_esteblish average
thicknesses. o et o j”” I e

o k. " Directions For Application of Vinyl Iype Paints. - (l) Vinyl
Type Wash Coat {conforming to -MIL Bpec MIL<G+L53208) . sball be mixed by .
addlng 1 voluge of acid component (a1ituent):to:d volumes of resin component
(base solution) The geld- component'shell‘be added slowly.and with con-
stant stirring. After ‘wixing,” the wash coat shall be.used within & hours
ard any mixed uateriat older thén 8 Hours' 'shall be-disposed of or removed
from the Job. The wash coat-shall be spray applied at a . coverage rate [
of 250 to 300 square feet per- galloﬁ Bf’ resin Component to give a dry
£ilm ‘thickness of 0,3 to 0.57wils, ' Sriall-areas may he vash~coated by
brush or swab. Care shall e exercieed in spray application to aveid.
the deposmtlon of dry particles onithe surface. A vet spray shall.be
maintained at all times by additional thinning with. Normal -Butanol ox.
. 99 percent Isopropanel where required by prevailing weather conditions.

The acid component (dlluent), ‘bvetiand abeve’ ‘the amount. prescribed above
_shall ‘not. be used for thinning pﬁrﬁoses. ‘Surfaces treated with the

wash coat shall recelve the first coat of paint-after at least one hour

of. drying for -the: wash ‘oat,. ana w;i.thiﬁ, 2l hours af‘ter the wash ooat
_ treatment. : TN .

27»0#_. PAINI.‘S TO BE APPLIED I\:UMBER OF COATS AND FORMIIAS. - 8.
General. - The surface preparatlon atd’ paints: regquired for various types
of . surface ard exposure gre’ shown in: subparagraph. h..below. Supplementary
informatlon for use with the sdhe&ule follows- S o

AR ,.. e
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et et .1 (1), Fabricated and, Assgmb}ed,Items which are normally
reinted in accordance wvith the manufacdturer! ) standard practice except”
ferroys. surfaces :subject, to ipmersion and abrasion in.water may be
exempted from,xhe following schedule raquirementa for surfapeﬁprepara~
tion and palntlng, on specific request by the contractor ‘and ‘dpproval

By the. Gontract; .Offjcer. | Mars, and scratéhes on surfaces, painted in
accordance with the manufacﬁurer's standard practice shall bé “touched-
up - in; the. £i¢ld tq,provide an appearsnce satmsfactory to Qhe Contracting
Oﬂflcer. o »

I S C S O }"P oo

(2) Colors ard Tints shall teteh ﬁhe réspective color
- spesimens designated hy, or.shall otherwise be subgect Yo the approval
of the Contracting Officer. Where 56 dirécted by themeontractin Of-
ficer, alternate ccats of paints having the same color shall be tinﬁed
with smal%‘amounts of, u}ixamarine blue or lamp black or other approved
ingredients;” pround- iﬁ'a"vehicle compatible with the'paint being tinted,
--in exder to dnsure that all surfaces are properlx coéted with the specif~
T ied” ﬁuﬁbé?‘bf'paint coats. Tinting of- vinyi type: paih%s»shaliabe-done,~:
only by the memufacturer. Unless otheriise specified, the cgloy. of
undercecats shall mateh the ‘eolor of the Tinish palnt as nearly a§
practicable.

e s
’ ?, R

(3) The Method of Surface Preparation and pretreatment o
shown in the schedule is for identification purposes ouly. Cleahing
and pretreatment of surfaces prior to painting shall be accompllshed
in accerdance with detailed requirements hereinbefore described.
R TR

(h) The Designated- Titles of Federal and other standarﬁ
speclfications, vhich are identified by Symbol or ahbreviatcd none else=-
where in this specification, are as folléws: =~

Ty

Fed. Spec. 0-G—93 Galvanizing Repair Compound = C 7
TI-A-468a  Alpminum-Pigwent; Powdey and’ Paste for Paint .
IT~Po 343 -Pigment, Carbon-black; Dry e
TI-Erb89¢  Enamel;-Gloss,. Synihetic (for exterlor and interior
surfaces .
TT-P-61hb Paint; Ready-mixed, Black N." )
TT-P-8le Paint; Ready-mixed, Exterior’ Médiu& -Shades on a
PR - Lead-zince Ease . ..
TTnFM86aw . Paint; -Red-lead- base, Ready«mixed
TT-P-102. Paint. (Titanium-lead—zipc, and’ oil, exterior, ready-
mixed, whité and light tintsﬁ
TP-P-64la  Primer, Paint; Zine Dust-zinc Oxide (fcsr galvanized

0oy
TN

surfaces)
TP-T-29la  Thinner; Paint, Volatile Mlneral Spirits (petroleumw
‘ spirits) L
Cmn ,,.._..,........_.....-...,.,IT:_T.__306 e ""I.‘h‘.tﬁnE’f, "Synthetim-enan'e}. S SR B

FREE IR 1 P58 11> I Varnish, Spar, Phenolicmresin .
Fed. Sy.and.ar& 341, 7 Paint, ‘VarnisH, JLacquer, -and Related Materials; .
e Methods of, Inspection, Sempling apd Testing =
_,}}u‘;ﬁ595 Golors i e T
. . . . . . . ._, 27;-9":'-."_
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MIL Spec, MIL-M-10578B Nétal)Conditioner and Rust Bemover (Phosphoric Aeid
' T Base). i
MIL~C~15328B - Coating;” Pretréatment’ (Formula 117 for. Mstals)
MIL~C—16173B Corrosién’ PreVenﬁlve, Solvent Cut-back Gol&—
' -application g i '
MIL-C-18h80 ,Coating Compound Bituminous, Soivent Coal Tar Base

(5) Special Formulations indicated in the- schedule whlch
are not covered by Federal or other nationally recognized: standard -speci~
fications are shown in Paragraph 27~05._’:J”, . ”ai?,.T', o g:
b, Painting Schedule.«a TI) Exteriox Ferrous Surfaces Subject to
Atmospheric Exposure. 1.n”&

'.'»:_-'..l.‘ ' Lt e --;

Surface Prep— o ?aint Fgrmulas to he Applied
R aration angd. S
Surface Pretreatment i 18t COat ‘ n& Coat 3rd Coat hth Coat
Exterior fer- Solvent clean- 2o Ped, § Spece FEd Spec.: FstSpec.- None
rous surfaces ing and wire o TI-P-86d - 'TT-E-L89¢c TT-E-489c
subject only brush(or Type I Class A ~ (lass A
to normal at- equivalent); _ P T S ol O
mospheric ex~ no pretreateciy Bt Lol T ST eyt e
posure, not ment RTINS : AT
otherwise cee : Afl- R
specified B A
Vehicular Solvent ciean- Fe@iSpedy” - 'P-O ' .. o : None,
Gates ing ard wire - TP=RBEA™ " T T L0 cop o w :
brugh (or equi~ Type I :
valent); no . O
pretreatment . ;j_fﬂ,ifz.t BRI
s LT LT e P RS LN . :
Gate Hoist Solvent clean- Manufac~ Fed. S ec, Fed Spec None
Stand ing and wire - | ‘turer's T IT-E<L89c TT-Enh89c '
brush (or equi- Standard Class A . .Class A
valent); no e R s Trenio
rretreatment: R A o
Pumping Sta-  Solvent clean- Msnufac- Fed Spec, Fed Syec, : None
tion Doors ing and.wire  <furerts- TT—E—uagc TT—E-L;89c )
and Items brush (or equi— Standard. Class A Class A
specified in wvalent); no: S
other sec- pretreatment L
tions to re~ T S P N S
celve marufac- o R F
turers shop coat S '-.a<; :

— ™ " hat e e o

Directions and Remarks:.- In the above system, the firs$ coat shall be
brush applied in the shop at a mextdmum spreadfng rate of 600 square feet per
gallon and touched up as required in the field. The secord and third coats
shall be applied in the field at a maximum spreading rate of 5C0.square feet
per gallon. Exterior ferrcus surfaces shall ineclude all ferrous metals
within Purping Station operating floor exposed to the atmosphere.
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(2). Ferrous Surfaces Subject to Immersion, Protected from
Abrasion and Sunlight.

Surface Prep~ ‘fl- Paint Formulas'td ‘be. Applied

o aretion and
Surface: . ... - Protreatment - 1st Cost  2nd Coat 3rd Coat hth Coat
Ferrous sure  Blast cioan Cold ap~ Same as Same as None
faces as fol- only, ard treat plied coal 1lst lst :
lows: exposed with Marufac- tar base
structural turer!s recom~ paint - ,
“steel and - mended MOEaLl =« v o e e st 4o e e e AT

equipment be- conditioner .

PR
P S
-

. lov pump room. et B

floor in pumping
station, excevt as

' discharge piping urd

.

flap_pates.m

F e T fe e . ¥ T

~Direetions awl Remarks: Materials shall conform t0 Military Specifica~
tiﬁnﬁNUL‘qugﬂgd DRt Gompourd, Bituminous, Selvent, Coal.Tér Base".
Apply heavily.by brush or spray at a coverage of apProximately 55-75 'square
feet per gallon to give a total film thickness of three coats of not'less
than 45 mils. Brush each additional coat perpendicular to strokes of pre-
ceding eoat, Application details and drying time between coats shall be as

recommended by menufacturer of coating,

e e (3) - Bxterdor and--Intertor Galvanized Metal- Surfaces -

DR

* 1y . Surface Prep».ﬂ Paint Formu;as to be: Aggiied
i .. o gration and ..
Surface. . Pretreatment . . 1st Coat  2nd Coat. ™ 3rd ' Codt  tH Coat

Exterior aml. WAash Witd SOi= .. TO=PmGhlD  Ti-k=Hooc  Dlel-I80c ane

interior gal- vents and apply (Type II) (Class A) (Class A)

vanized metal Vinyl Type Wash .,
surfaces, as Coat Mil Spee,
Eollowss . oMILCISRORL

A r r

(a All interior galvanized surfaces, Qperating Floor, Pumping Station.
~{b): All exterior galvanized surfaces, including pipe railing._

-
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'.-,3pecified Hﬁwaaf ﬁ;’u

Bl

(4) Interior Ferrous Surfaces

Surface Prep-~ : Paint Formulas to be Applied
aration and
Surface | Pretreatment _1st Coat  2rd Coat  3r@ Coat  hth Coat
Interior . Solvent cléan- Fed.Spec, Fed.Spec. Fed.Spec. None

structural .  ing and wire- 'TT-P~86a TT-E-h8%¢ IT-E-L80c

.. ateek and ..usibrush (ro prex i (Type T)™ (Class A) (Class. 4)
“tther ferrous treatment) S '

surfaces, ex- A o
cept as other— ¥ Zrs ' . onini S
wise specified ‘ - CorEEe - S e

-
e ——— T Mz e ——— " ™ o
NI f K . ape

Directaons and Remarks. First ceat shall be brush applled in the
shop and its integrity” maintaine& at all times by periodic touch—up palnt-
ing in the field.

(5) Machinery, Interior and’ Exterior, Atmospheric Exposure.

Surface Prep- - Paint Formulas to be. Applied
: aration and‘ -
Surface Pretreatment 1st Coat 2nd ‘Coat . 3rd'Coat ' hth Coat

Machinery in Solvent clean- Fed.Spec, Fed.Spec.  Fed. S@ec..: kone
interior or ing and wire - TT-P<868 " TI-E-489c  TT~-E-489. . -
exterior ate_ brush....... _MMﬁ.iﬂype II)*n(Glass A} (Clasa A)
“eEpheric L et . oo RO A

'as'qtherwiseb SR

Directlons and Bemarkg- In lieu of “the spec1f1ed system, nachingry

",»méy e coated in mccoraance With' the" manufacturer's staraard _practice;

when specifically approved by the Ccntractlng officer. In either event,
finish coats shall be of color'as selected by the Contracting Officer.
Machine-finished: furfaces shalil ve' Protected Quring the construction period
with rust preventive compound conforming to Mll Spec. MIL-C-16173A, Grade I,
unless othervise _specifically’ 1ndicated. H . _

~(8) Surfaﬁeﬁﬁﬁnhjectuxp Elgh Temperature.'r Eogine exhaust

'"plplng “and. mufflerSJshall "be n}ven one coat of "Bituiestic Hi-Heat Gray"

as manufdctured:'by Koppers® Co., Tnes ;- “br approved equal. Applicatlon and
workmanship shall conform to marufacturer! s prlnted application data.

27-05.  SPECIAL, PATAT. FORMULATTONS . NOT- EOVERED' BY~ SPANDARD SPECTFI-

© ONTTORS. - e Exceptions. - The provisions and ravw materials specified

in this séction are: applicable éhly“to the special paint formulations
shown -hereinefter iy ‘detaid end hot to thosd finished-product coatings
governed by Federal or other standard specifications.
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" b. General, - Paints shall have the composition a8 in&icated
in the formulas iisted herein, Except where otherwise specified or auth-
orized, all paint shall. be, made - byagrinding together dry pigments and, a
liquid vehicle to form a smooth .peint that will flow freely and will not
settle or reaét deleteriously in containers. .VWhere so specified, special
pigments shall be packed in separate containers for mixing on the Job.
Unless otherwise specified, grinding shall produce a fineness such that
éoarse particles and skins .will.not .exceed ;1i5pereent. (total tésidus’ 1ef%
on Now. 325 screen) based on pigment. ALl paints shall be so processed ‘és
to insure that within a period of one year from date of manufacture, they
will not gql, liver o thicken deleteriously, or fcrm ga3s1n the closed
container. PR . i

“Painﬁ, Varnish Lacquer, and Related Materxals, Méthods of Inspectlon,
Sampling and Testing“.-a_zj < -__:{ D A R

. v . -
’ e U RS S ;

Packaging_and Labeiiny. ; Paints and vehicles shall be pack-
aged in standard containers not larger than 5 gallons in size, with re-
movable frietion or lug«type covers. Containers for vimyl type paints shall
be lined with a coating resistant to the solvents in the formulations and
capable of effectively isolating the paint from contact with the metal in
the container. Containers for phenolic aluminum paint shall be of the
double~conmpartment type with the pigment compartment suspended inside the
main container in such a manner that the pigment is isolated from contact
with the vehicle. &Each container shall be clearly and durably labeled to
indicate the purchaser's order number, date of wanufacture, manufacturer's
batch number, quantity and full name and color of the material. Pigmented
raints shall be packaged in containers not larger than 5 gallons.

€. Colors and Tints, - Colors vhere specified shall conform to
the listed chip on latest revision of Federal Standard 595 “"Colors". If
not specified, the color shall be that naturally obtained from the re-
quired pigmentation.,

£, Paint Formulations. - (1) Formula P-9; Aluminum Paint,
Llnseed-Tung 0il, Paenolic Varnish.

Ingxedients Gallons Pounds ﬁ by Wt.
Finish aluminum paste RRTS 9% § 172,0 21,0
Varnish (Fed. Spee., TT-V-119)  _85.9 k9.5 12,0

100.0 821.5 100.0

Aluminum pilgment shall be packaged separately for Formula P-O and mixed
with vehicle immediately prior to use, Each vehicle container shall be

27~13



labeled to'the 1atter effect together w1th 1nstructiqns showing correct
rroportions ofivehicle.and aluminum pigment. The mixed peint ‘thall - dry
throughy -duitablé i for reecating, in.12 hcurs. ‘Samples of Formula P9
being submitted for-approval. shallflnclude separate samples of alumifum’
pigment, varhish and: the phenolac resin and oils used in the manufacture ﬂan
of the vafnish A o -

Ingredlent Materials. - (1) Aluminum powder shall conform
to Federal Spec1fication TT-A-463, "Alumlnum-Prgment Powder and Paste, '
for Paint", Type I, Class B.

h 2(2) - Aluminum paste shall. conform to. Federal Specifzcatlon
-A-h68 fbr "Aluminum-Pigment‘ Powder and Paste, for.Paint h Type II, _
Class B. P e ‘ R

[P

(3) Carbon 'black shall conform to Pederal Spac1fication 7
TT-—C-IEO for "Carbon Black Dry {Pain+-Pigment}", Porm I or II, Class B.

h () M*neral spirits shallwconform to-Federal Specification
TTAT-291 '"Thinnor, Pawnt Volatile Mlneral Spirrts (Petroleum Spirits)“ B
Grade TI. Lo e , . : e

- (5) Thinner Tul@ for Vznyl Coatlngs sball ‘consist of 10
percent methyl iHubUtVl ke@one (by welght) ard 90. percent ﬁoluene.#__"\; e

ad
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SECTION 28

. -~ TOPSOILING, ‘SEEBING AND MULCHING

2801 SCOPE Fmnis secfianeovers topsoiling and seeding domplotés

28-02. MATERIALS. - a. Topsoil. - Topsoil shall be salvaged” Frdm ff
areas within the 1imit of work in which excavation or grading is reguired. -
All other topsoil necessary to complete the work shall be furnished by
the contractor from .gpproved sources off the site at no additlonal cost
to the Government. Topsoil to be provided by the contractor ehall be’
natural fertile friable surface soll possessing the characteristlcs of
representative soils in the vicinity that produce heavy, growths of crops, N
grase, or other vegetation and shall be obtained from netirally well--" ?**
drained areas. The topsoil shall be reasonably free from subsoxl, alay”
lumps, brush, objecticnable weeds and other litter. The topsoil shall” be
free from objects larger than 2 inches in any dimension, 1nclud1ng Stones, .
stumps, roots and debris, and shall not contain toxic substances o - any R
other material or substance which might be harmful to plent® grow*h or be a
hindrance to grading, planting or maintenance opergtions. Dellvery of A
off-site topsoil shall not begin prior to written‘approval” ‘Trom ‘the" COn-'3
tracting Officer. . .

'“.. T ety .,.,.n.'.“
Hode

b. Pertilizer, - Fertilizer sghall be complete 10-6 h grade, and
shall be uniform in composition, “frée’ fldw1ng and sultablé for application

with approved equlpment delivered to the site in bags'or othéer convenlentl

producer. .. qwbyﬁ

e.. Iime. -lee shall 58 réund Tifestone’ contalning ot 1ess”ﬁ*?
than 85 ‘percent Of, of total | arb@n§tes'and ghall be gréynd to sueh’ ‘Fiheness
that at.least 50 percent Wll; .pRss through & IOO-mésh sieve ana at leastf;jj
g0 percent will pass through & 20-mésh sieve. Coarser materlals will be T
acceptable provided the specified rates of application dre {hersafed prodé
portionately, on-the basis of. guantities passing the 10Q-mesh sieve, but no
additional payment Will be made for the 1ncreased quabtlty.wr ,

LE i

b oon unde -Seed..= ALl seed used shall be labeled in. accordance with
u. s. Department of Agriculture Rules ap& Regulations under the Federal -
Seed Act in effect on the d&té of Invitation f£or Bids. “All seed snall ~= -~
be.furnished in sepled standard contaipers,.unless. exception is granted

in Writlng by. the Contractlngqefflcer - Seed Wﬂlch has’ beéome wet) moldy;

, oK, otherwise damaged in tran51h or fn Jtorage Wll] not ‘be acceptable The :

analygis of seed in, each Iat. of’ m;&ture shall be as fol]ows




' ' ’ %bth' M~-'.§...l.; .'Mino % Min- %
Kind of Seed = . | L In Mixture Purity Germ.

{Botanical Name)
(Cormon Name )

Bromus inermis

Smooth Brome . s 85 .. .90
Agrostis tenuis hv N _ y o

Highland Bentgrass S 5 . .98 85
Festuca elatior arundinaceae o : Do

Alta ¥escue N B 35 - 98 - . 85
Festuca rubra . ' o o A RS L

Red Fescue . . = .| o 30 T 98 85 .
Poa compressa . C S L

Canada Bluegrass . 1w 8o 75
Trifolium repens. . b S S

White Clover (New York Wild Straln) 51~~ si..98 - . 85

NOTE: Weed seed not to exceed 1.0% of total mixture.

e.‘ Mulch. - {to be used oniy on slopes of 1. vertlcal on 3
horlzontal or steeper.) s LT

. (l) General,j~ Acceptable mulch shall be any of the following
wmaterials, or other approved  locally avallable material: Mulch material which
contains an excessive guantity of mature seed of noxious weeds or cother ‘:
species which would grow and be detrimental to the desired turf, or provide
a menace to surrounding farm land will not be acceptable. . Straw or other
mulch material thédt is fresh or excessively brittle,:or that is in such an
advanced stage of deﬂomn051tion ‘ag to smother or retard growth of grass,
will not be accethole. ' Sl : :

(a) Straw shall consist of the threshed stalks of oats,'
wheat, barley, rye, rice, flax, beans; peas or peanuts.

: (b) Hay shall be cured, dried and shall be nade up of
native grasses marsh or beach gr&saes or sedges.-‘ _

28~O3 ’ INSPECTION AND TESTS. - &.: Togsozl. «;Ataleast 30 days prior
to the intended dellvery ‘of offf-site topsoil, the contractor shall notify
the Contracting Officer of the sourcés from which topsoil 1s to be furnished.
The topsoil proposed for-use will -bé insbected by the Comtracting Officer
to determine whether the selected soil or soils meet the requirements., At the
time of inspection, the Contracting Officer will require representative soll
sgmples to be taken from several locaticos on the area(s) under consideration to
be tested for physical properties and pH {or lime requivement), for organic
matter, and for available nitrogen, phosphoric acld and potash. Samples
shall be supplied by the contractor at no additional cost to the Government,
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and tests will be made under the supervision of the"Contrectiﬁg'Gf%icer
without cost to the contractor. . Sampling end testing yill be in accordance
with standard practices of soil testing. Topsoil shall be approved prior
to use, . Tepsoil from off-site sources shall ke reqnired to contain not
less then 5% nor; more ‘then 20% organic matter as determined by loss on
ignition of the oven-dried samples, and shall contain a concentration of
nutrients equal to that in any Government furnished topsoil, If, after
the testing. of.the, gamples, the topsoil is found to be not in accordance
with these specifications, the Contracting Officer may require as a reg-
uisite for acceptance, thet the contractor, without. additiopnal compensa-
tion add humus as directed, to the topsoil proposed. for use, in order t¢o
meke the materilal. acceptable, and that he edd fertilizer as directed in
eddltion toe the qnantity specified, to raise the concentration of nutrients
to a lével equal fo that in the Government furnished topsoil, after fer-
tilization., The depth to which topsoil is to be stripped shall be as
epproved,,end garples drawn from- the area, shall be,teken from the gull )
stripping depth. approved. S i b e J3F;

b Fertillzer end Lime. ~The Contracting Officer shall be fur-
nished. with duplicate copies of jdnvoices for all fertilezer and-lime used -
on the project. JInvoices for"fertilizer shall show the grede furnished. .
Invoices for lime ;8hall show tctel minimum carbonates and minimum percent— o
ages of the meterial furnished . that pess the 100- and the 20—mesh sieves.
Each lot of fertilizer and lime-shall be subject to sampling and testing
at the discretion -of the Contracting Officer. Sampling and testing will:
be in accordance with the official methods of the Association of Official

Agricultural Chémists,  Upon completion. of the project, .2 final check of Q.“ h

the total quentlties of fergllzzer and - lime used will be made against the
total area seeded, and,. 1f the mingmum retes of epplication have not, been‘
met, the Contracting Officer mey reqpire the distribution,of additional .

quantities of these msterials to meke up. ﬁhe~minimum agplication sPecified.:;.

: c. Seed. = The Contracting Officer shail’ be furnished with |
duplicate signed copies of a statemént from the seed vendor, certifying
that each container of seed dellvered is fully labeled. in accordance with
the Federal Seed Act and is at least eqhal to the- ‘specification require-
ments for seed in the’ MATERIALS paragraph of this ‘section of the specir..
fications, as furnished with the purchase order..  This certificetiOn shall
appear on, oOr with, all copies of ‘involces for the seeds "Fach’ lot of. seed
shall be subject to sampling ‘snd testing et the discretion of the Con~
tracting Officer. Sampling and testing will be in accordance with the-
latest Rules and Reguletlcns under the Federal Seed Act.

d. Mulch. -No less than 30 days prlor £0 commencement of
mulehing operetions, the contractor shall notify theée Contracting Officer
of the sources from which the mulch materials are to be secured and the
quantities thereof, and representative samples of the materials proposed
to be used shall be furnished for approval. )
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S Nomenclatureq Lmi The seieqtiflc an& eémmon names.of see& Sl rrg
meterials specitied hereii conform-with the latest approveg, names llsted'
in "Svendardized Plant Names! (1942, Edition) ‘prepared - by; the . Amerlcan R T
Joint Committee on. Hortlcultufa& Nomenclature.~ Va¥iety names nét” included R
therein are in conformance’ with papes. adopted by the V., S.,Department cf
Agriculture and generaiiy acceptﬂd inlthe sead tﬁaae. e

28-0k. * AREAS TO BE mPsowm AND SEEbE’D.’ :'The follow:.ng areas -
shall be topsoiled, seeaedy mulched, and otherwlse treated 88, requlred" .
by this section of the specifications' e . a8 -
- AN OEE FR “-~¢$é:>

a. Areas ‘ag indiéaied on- the drawings. ;

b. Areas not indicated on the drawings but which fall within
the meanipg of GC~9. These.ameas shall be treated at no additional cost

......

to the: Gpvernment. .f SR

T Areas falllng outside xhe 1imits of werk, areas wlthln the
limits of; work where no'work:is. indicaﬁed on’ theidrewings,, and areas ubed -
for the convenience oF - the-cantractor includihg haulixgads, storage areas,
access, roads, fleld office ‘sites, - parklﬁg area , ‘gtockpile. aress, and areas:
of similar use, unless specifically. exempted E 2y writing by thé Contractinmg .
Officer, . These areas shall pe treated at ‘aadltianal cost ;50 ﬁhe Govern,
ment.-a‘, . . S , T

Tig S i" .

The pTOVLSiOHS of this: paragraph dofp t‘exempt the conﬁractor from respon-
sibility for végetation other than grass, 8uch as: tregs, and shrubs, 1n ;
accordance with GC 9 of these spec1ficaﬁions. DE G g

ERN R

28 05. PREE%RATION OFJSUBGBAQE. - a. General.fa ‘Bauiprent necessary
for the proper prcaaration ‘of {the ground. surfaae andofor handlingand
placing all- maxerlals required:shall. be on ﬁan& “incgood: condition, and’
shall be approved by the Contract1ng; fficer befqge the. work is started.‘w‘

o RS R o
b. Clear*ny of Subgrade.,- Prior to gra&ing and tlllage opera-
tions, all Megetnn'on on the site sufiic ent “t¢ interfere with. gradlng or
tillage operatiois sHEZX: be: mowed; grubbed; raked) ‘and - burned or rémoved
from the site, or, when suit#ble,.lit. shall be tsed fér mulch as dlrected
by the Contractwng Officer. Prior to of ddvilig mrading-end tillage opera-
tions, the ground“éurfaCe-Shall ‘be, cleared of all stumps, stones’ 1arger
than 2 inches in diameter, roats,. cable, wire, “Hfade igtakes, and any other
materials Nhlch mlght hlnder proper g ading, tiilage, ox,. subsequent ma1n~
tenance operations. RSN : U o L -

AN b,
B R

Ce Grading of Subgrade.,— Grades on the areas to be top501led
which have been established by others, as shown on the drawings, shall
be malntainea in a true and even condition. Maintenance shall include
necesgary repairs to previously graded areas. Where the grades have not
been established, the areas shall be graded to finish grade elevations

o S
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less -the depth of topsoil to.be applied; as ‘shown. Sn the drawdngs, .and all
surfaces shall be left<at the.prascribed grades.in an even .and properly. i o
compacted eondition so as té prevent the formation of depressionsﬂwhereuv,xwﬂ
water will'stard. The subgrade elevation at sy point shall not wvary more .
than plus or mihus one tenth foot .from finishigrade elevations less the in. v
depth of ‘topeoil, ds shown on ‘the drawings. -Swales, ditches, slopes and:
level &reas shall be accurately graded to required subgrade elevatlons.Un pu"

d. Tillage of Subgrade. ~‘After the .aress’ required to be top-vv
soiled have -been brought to the proper subgrade ‘parsllel to the finished: .
grades shown on the drawings, and lmmediately prior to dumping and spreaduln'
ing the 4dpseil; the éubgrade 'shall ‘be loosened by disking, or by scarifying:
to a depth of at least 2 inches, to permit bonding of the topsoil to.the -
subgrade. On banks and inclines, the subgrade finish shall be loosened by
harrowing in rows parallel to the contours of the sloped ALl other equlp—
ment to be, employpd on such slopes shall be operated similarly. S -

€. Approval of Subgrade. - There shall be no appllcation of top-
s0il made without the prior approval of the finished subgrade by the Con-
tracting Officer.

28-06. OBTAINING TOPSOIL. - After imspection and approval by the . - =
Contracting Officer of the source(s) of topsoil, and prior to stripping; @
rank growths of vegetation, stones, or debris on the .surface which might
interfere with grading or later tillage operations shdall be:removed. " Sod '
or other cover that cannot be disked or otherwiseé indorporated -into the
topsoil before or after delivery, in such mannerthat it can be sPread«»
properly, shall ve removed. Where topsoll is to be made available on areas:
to be gradedy the topsoil shall be removed to the required depth from tHe .
designated areas prior to the beginning of grading opereticns. ' The top~
soil remdved from arcas to be stripped or- areas to be graded;-or obtalned
from Jdesignated Government stockpiles, ‘shall He kept separate from other =
excavated mgterial. When topsoil is to .be stripped ‘and salvaged from: e
wooded areas, or from areas where boulders; -largd:stones orsimilar materialsf
are present, -clearing and grubbing shall be accomplished in ‘accorddnce with«:
the requirements of applicable sections ofi'these specifications. Immedxately
following the clearing and grubbing operation, roots, stongs, -stumps and -
similar material shall be removed from the soil to the depth of topsoil
salvage by means of a bulldozer-eguipped with g root-raking blade, by a
tractor drawn stone rake,. .or:by similar-means. ‘Topsoil from:a wooded aréamm-
shall not be salvaged, stockpiled of reussd until it has been demonstrated
to the Contracting Officer thet removal of stones, stumps and other materiel
having a dimension .ofi’h "ineches or over has been accomplished, -.41): ‘topsoil,
regardless of the soured, ‘shall be trangported and placed by the contractor.
When topsoil is stockpiled for later use, the stockpiles shall be maintained
free of veeds. Weed growth shall be prevented by the application of a
sultable herbicide or by frequent cutting or pulling of plants.

28-5



~+28-07.- PEACING TOPSOIL.. < The. topsoil shall be uniformly distributed
on the designated areas and evenly spredad,: .and in sufficient depth 1o .
compensate- for-any shrinkage,.so that the. thickness of the compacted top-
s0il shall be as provided by the drawings. The topsoll.depth shall. be
measured perpendicular to the plane. .of the -finished grade. The spreadlng
shall be performed .in.such. a meshner that filne grading,. fert11121ng, liming
and seeding can proceed with litile additional soil preparation or tlllago. ;
Irregularities in the surface resulting from operatilons thereon shall be
corrected to prevent the formation of depressions -where-water -will stand.
Topsoll shall not be placed.or .worked when it or ‘the subgrade is frozen, e
excessively wet, extremely dry, or in a condition otherwise detrimental‘
to the:proposed seeding or to proper grading. Topsoiling shall be per-.
formed only when it can be followed within.a reasonable time by seeding.

28 08. PREEARATION QF SEEDBED- - a. General- - Tt shall be demon- o
strated to the Contracting Officer vefore starting work thet the applica-
tion of fertilizers, lime, and seed required will be made unlformly and
at the specifled rates.‘- e f.- o - .

b Fine Gradlng. - The seedbed shall be brought to the rGQuired
finished grades, free from wnsightly variations, lumps, ridges, and de-
pressions, thru. successive gtages of light.rolling, fine grading, and
hand and mechine:raking operations. Grades .and elevatlons shall be properly .
set and marked by means of stakes, string lines, spot: elevations and |
simila¥ means.when necessary-or when required by the Contracting Offlcer.
Rolling shall be.accomplished with-a roller weighing- approximately T5 pounds
per foot of width.. During such operations. agd prior Lo seeding, the sur-
face shall be: cleared by whatever means are npecessary including hand raking |
of all stones,: gtumps, or other objects larger than 1 inch in thickness or
diameter, and of all-roots, brush, wire, grade stakes, and.other objects - ..
that mey be:a hindrance to maintenance operetions. A finely pulverized
seedbed shall.be formed. The elevation of: the seedbed surface at any point
shall match exactly the elevation at adgacenx.pavement edges, curbs, man-,
hole rims and: finish grade elevation lines. at, structures, and overlot shall
not vary: more than:plus or minus five one: hundredths of & foot (.05 £t.) -
from the elevations shown on the draw1ng or interpolated from the contours,
sections, or details._ Pt

Ce- Appl:catlon of Fertmllzer and Lime. - Fertlllzor and llme
shall be .distributed uniformly over Lhe areas speclfied to be top501led
and seeded, din accordance with the following schedule.r-

womerial e o T Rate T Pounds
o oo IR I TS S B ST Per l QOG S.F.

- Fertiiizerﬁn:. C L "."f 25

Lime - oo il bt i o0 ane . oo 100
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Each material shall be 1ncorporsted 1ndependently inio the top 3 inohes ;‘

of soil by disking,ihaerWing, drili, or other methods scceptable tQ ‘;

the Contracting Officer during fine. grading operations._ Distribution

of fertilizer.and; seed Jray be accomplished simultaneously by means of

an. approved seed: drlll equipped to sow seed and, diﬁ@ribute fertillzer at

the  same: Lime: at: toe eppropriate stege for, seeding operations. iy TR
ey et n . ookl

STy d. Levellng. --Any undulations or irregularities in the surface

resulting From tillage, fertilizing, liming, of other operations shall be

leveled out before seeding operations are begun. No seeding shall be done
until. the prepared seedbed bas been epproved by.tbe Contracting Officer,

28 09 PLANTING SEED. ~ B General. - All seeding work shall be done
between the dates of 1 April end IS June or.- between 20 August end 1 October,
except as.otherwise.directed in writing by, the. Contranting Officers A .
method .. of 50W ingisatisfectory to the Contrecting Offlcer .shall be emplpyed,
making use»of approved mechanical pOWer-drewn drills or seeders, mecbanieal

_.hand seeders, OF. other approved methods. Regerdless of the type. pf sowing
_equlpment used, the ‘seedbed shall be pulverized %0 & depth of three. inches
.. before. seed is’ epplied. When drills are used, prov1sions shall- be: made. by

[N

nérkers or otheér means to assure that the .successive seeded strips ‘will .
overlap or be separated by a space no greater than the space between the
rows planted by the equipment being used...-When delays in operations carry
the wqu beyond the most favorable plantipg season for the species designated,
or when opnditions are such, by reason ; ;0% drought, high winds, excessive
m01sture, or .other factors, that satisﬁectory,results are not likely to be
obteihed' the Contracting Officer will stop,the work, and work shall be re-
Sumed' only when directed. ; If inspection, duking seeding operations or .
after ﬁhere is a show of,green, indicates, that, strips wider then the space
between the rpws planted have been left, or,other areas skipped or too
sparsely,seeded? the’ Contracting Officer may require corrective work and .
the. sowing of addltional seed on such areas. When the equipment used leaves
wheel m%rks, tire marks, or ruts in the.seedbed, such marks and rums shall -

b« Rates. = Jeed shall be sown at the minimum ratevof 3:pobnds

per l’OOQ”sqnare feet., e R

» “,f o. BroadoastySeeding. - Seed<shall be broadcast by epproved aowing
equipmenﬁ. ‘The seed $hall be uniformly distributed over the ‘designated areas.
Half the seed shall be sown with the sower moving in one direction, and the
remainder, shall be.sown with the sower movieg at right: angles to, the first
SOWing. The beed shall be covered to an jverage depth of 1/k-inch by means
of_a}brush harrow, chain harrow, oultipaeker, or other approved device, -

3 oo ;seeding shall not. be dQne during windy weather. - :

BRI

d. ‘Prill Seeding.'u Drif1’ seeding shall be done with approved
equipment with drills not more than 2 inches apart. The seed shall be sown
uniformly over the designated areas, and covered to an average depth of
/h-inch concurrently with the sowing,
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28.10. COMPACTING. - Immediately after the operations specified

sbove have been completed, the entire area shall be compacted by means
of a cultipacker, roller, -ér' other' approved ‘Egifpment weighing 60 to°
90 pounds per linear foot of roller, -If‘the soll iz of such-type-thdt a
smooth Or*corrugated “rollér -cannct bé opdratéd sétisractorily, 4 ‘pneunmatic
roller (not wobbleswhéel) will be‘reguireds The pneumstic roller 'sHall -
have tires‘of* suffitiént -sizé-s6 ‘that “dofplete coverage of the soil sur--
face is obtained, ' Whéh & cuttipacker or similar -equipmént is used) the
final rolling shall be at right angles to the existing slopes to prevent
water erosion or at risht angles to’'the prevailing wind te prevent dust,
as dlrect"ed‘by -'tk';féf"c?oﬁtﬁaiétifﬁg Of ffeery - ¢~ T L T RS T

P B R S R S PR AR 1 CEERFR e D EEL D L T el T s S

+ 81T, -APPLYING MULCH. - The filch ‘shall be:spread uniformly on '’ @

slopes of 1 on 3 or steeper in continuous blanket, as follows: Straw
or' hay at the' raté’ of -2°tond per adre,: If the milching meteiial is too
© long and brittle for prépér Seciring in the surface soil, it shall be™ - '~
cut By an ‘ersilage cutteror -vther eguipméht to lengths ‘Of hot more then™’
8 iaches and wetered Hs nbeded bEfore spreadiing, to' assiire Proper securing
of milch-into thé 50%A ‘a's ‘specified hereinafter. ~The mulch shall Be ‘spresd
by hand or by’ uge: bf a maplure Bpreadery’ u modifiedigrain combine With straw-
spreader attackineént) 4 -blover or''otder Euttable approved ‘equipment, Milch-
ing shall be starteéd ay the upper part of a slope; end shall continue uniformiy
until the area Is ectipletely’ eovered, -~ FH-d o aw st TR oo

fe

t.28-12." -SECURING: MULCH. ediately: following'the spreading of ‘the
-~muleh, the materisl’ shall'beanchoréd e the soil by ' Vitype-wheel land
packer, a dlsk-harrow Set«to ¢ut only slightly,:a Yotdfy hoe run backwards,
or other ‘suitable approved equipment whith will secuird the mulch’ firmly in

the ground to form' & soil<binding mulch’ bnd- prevent”1oss “or bunching By
wind. The nimber of-passes’ ovél the muléh needed to 'sebure it firwly to
the ‘soil- shall bé asdétérmined by the Contracting Offider, but shall in

no cagse exceed thrée“passess- 'On slopéd'wliere hidchinery cannot e used,
muleh--ehall be retéined-in“prace By ‘4" shallbi covering of earth, by press- -
+Ibg “into’ the' s50llYat 18<inchintervals-with'd spade’or other approved tool,
by twine,: stakes;: Or-brush, o by sther suifeble ‘means which will not be™

detrimental £0 sSUbseéduent HaPdtenaticds <

-28-13, REMOVAL'OF‘MULCH. - ‘Whehiever “in“thé opihidn of the Contracting
Officer the mulch material becomes injurious to the treated srea because
of decomposition, matting or bunching, or when growth of grass is retarded
O madntensnce impeded, thé dontractor hall ‘carefully. réméve ‘the mulch,

-bransport It, nd GepoSlt St in e approved fpoil'area. | |

28~1h. PROTFECTION. '~ The 'topsoiled dnd ‘Seeded dreas thall be pro-
tected agaidet traffic or -ofHér use by erectilty ‘varridades or a substantial
wire and stake enclosure ‘iiélietely after seeding and mulching operations
have been completed, and by placing warning signs of & type approved by the
Contracting Q:Qicer on the completed areas. The contracﬁgr shall repair
At e e DDt g Covoelnina Rt

RRREIC
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-any demage resilting from his cperationﬁ., All. mulch materlal which has
- been removed-from the site by wind or TEfn cther causes shall_be replaced
and secured, :-Repairiwork which is required. because of the contractor 8
negligence shall be performed without:cost; to the Governmenk.:pfiﬂzﬁ N

28-15.5  CLEAN~UPwr~ The contractor shall leave each areg neat and
~clean, with adjaecent turf and tree-covered areas raked of extraneous o
-~ matter, and with-all debris removed from the site. Any_payed area. over
> WHich® heling -operatiohs are conducted shall be kept clean énd any topsoil,
- mullchy elippings; or-other material which.may. be brought upon the paved
- JSUrface shall be removea prcmptly T PR
LI i {

28-16 ESTABLISHMENT.-- 8. General._- The contractor shall be T
responsible for: the proper cara of the seeded and mulched areas durlng
-the period whén the grass is becoming established including waterlng,
This period shall extend for 45 days after the completion of the seeding
on the entire project except that when seeding is completed after =~
15 Septeffoer, the'maintenance period .shall continue until 15 May of the
" succeeding year. ‘ : . -

Ll
i

[ A L ) \'J\.Jf'-'

o b. Waterlng. - All seeded areas shall be watered during the
establishment period Whenever considered necessary by the. Contracting
Officer. 'Seeded areas on which. growth has started shall be watered to
a minimum depth of.2 inches %0 assure: continulng growth. Waﬁering shall
be done in a manner which will provide uniform coverage, prevent ‘erosion
due to application of excessive guantities over small areas, and prevent
. damage to'the: finished surface by.the watering: eguipment.. The contractor
- 'shall- furnigh sufficient vatering, equipment . apply one complete coverage
©¥ 4o’ the' seeded areas in a: 12 br. period... .ri..;

Ny FRTI . 2
A RS . 2 L .

ST e e Mowing.! = The seeded areas. shajl be mowed. ‘with approved
nmeWing eqnipmcntLtc & height. of .2 inches. when: the average ‘height ‘of grass

~. bectmes I inches- for: initial mowing and.-3 . 1nches for all sqbsaquent mowings.
If weeds :orl other undesirable vegetation . threatens to smother ‘the planted
species),::such. vegetation shall be.mowed or, in the case of exceedingly rank
’-Tﬂgrowth, ‘be uprooted raked, and rempved.. from,the area.f .

‘1, . :
ﬁo;Refettill?ﬂﬂg and Reseeding. - Areas which, in the oplnion

of the Contracting Officer, fail to show a good growth of grass during the
- period of establishment icited aboye shall be tilled, refertilized, regraded
and- reseeded.. - Areas that require. tllllng, refertilizatlon and reseeding
will ‘be designated by the Contracting Qfficer at least 15 days prior to

- the period specified for the next.seeding season._ ‘The fertilizer shall be
- distributed on the areas to be reseeded during a pcriod when the surface

is dry. Reseeding shall be done in a manner that will cause a minimum

of:. disturbance to the existing stand of grass.,.The fertlllzer and séed
-shall .be of the same grade, physical. condltion, packag;ng “and, marking, and
shall be-applied udiformly at. the.rates specified herelnbefore.

“28-9



: . e Herbicide Application. - The ‘Contracting Officer .may require
the appllcatlon of A,.k,~D nerbicide during.the maintenance: period if, in
his cpinien, the amount, of weedy wegetation present on.the seeded areas
so warrantsy. et no-additional cost-to the .Governments &/ o = |

28~17+:» REPAIR.. - When any. portion . of the supface becomes. gullied,
eroded, or Otherwise: dameged. following: seeding andymudchingy or the .-
seedlings have been winter-killed or etherwise’ destiroyed ‘through: no. fault
+10F, the contraetpr,; the contiaptor shall, within 15 days of: written notice
by the Contracting: Officer, restore the. damaged. portions to.re-establish
the condition of the finished grade prior:to; seeding. - The area shall then
be refertilized, reseeded and mulched as specified herein. An equitable
adjustment: will, be:made-dn the. contract. price,’ provided. that the. gullying,
erosion, winter: killing;and other: damage. occurs after’ completion. of. all
work. reduired. by this. section;of the: speclflcations and the work done has
‘been . apprOVed by the Centractlng Officer. : ‘ I TR
: 28*18n' COVER SEEDING. —»Nhen cover seeding is. done, 1t Wlll be
accompllshed without fine grading, fertilizer or liming:operationss. The
seed shall consist of Hairy Vetch or Common Buckwheat, spplied at the
rate of 60 pounds.per ‘ad¥es: When.cover: seéding 13.directed by the Con-
tracting. Qfficer, . an equitableradjustment in the-contract price will .be
made. - When:.cover seeding .is done by the coptrachor.for his own convedience
rand the: protectmen Qf hisg: work, At ghall bexdone«nty o additional: cost to
the GovernmentQ L Corar DEEe 0 D s i ave ol e 00

1

T eBulgl ADDIPIQNAL MULCHTNG. ++: When: required by -the Comtracting .
. Officer,mslopes lesg than 1 -on-3end flat.areas.shall be mulched as speci-
fied herein, and an equitable adjudtment will be made in the.contract price.

- 2B~20.. MEASUREMENT AND :PAYMENT &% ‘8 Topsoiling.: Topsoil will be
. measured:-for. payment: on' the basis of the number oFf: cubic: yards of topsoil
acceptably. placed: or/computed -from the neat. Lines: and grades inddcated on
the . dragwings. or:-as: stated.-in the: fdeld. Payment for. topsoiling: wild be

o made at thes contract unit; price perreubic Fard Tor Ttem: "Topsoiling,™

which price shall. dnelude: aldycost.cof furnishing, segregation: from excava-
tilons, loading, hauling, spreading topsoil, greding, tillage, and all labor,
equ;pment, and 1nnidentals neae- to complete %he topsomllng.

e b, Seedlng.--.ﬂreas to he seeded will he measured a8 specafled
below for payment oi. the basisof khe nuxber: of..siuare yards measured.
Measurenment. shgll-be. nlade normal to:and. paralled to'the slopes, and the
. attual area computed. Peyment for such:seeding will be made at the’ contract

-apit price per sauere:yard:for ITbem:-'Seeding;" which price. shall include
all costs ofi:finished grading,:preparation of.séédved,.application of..
fertilizer, lime, and mulch;:establishment ; hecessaryirepairs, and the

. Turnishing . -of all labox,. materials Ancluding, seed, fertilizer, lime and
mulch, equipment;.-and drpldentals necessory toicomplete thé. seeding,

L2810



c. The payment for topsoiling or seeding does not include com-
pencation for clearing and grubbing which is paid for in accordance with
Section 1 or as subsidlary to borrow excavation., The payments for top-
solling or seeding does not include compensation for topsoiling or seeding
for areas specified in Paragraphs 28-Ohb and 28-Ol¢ and all costs in
connection therewith shall be considered as a subsidiary obligation of the
contractor.

d. The quantities and types of lime, fertilizer and seed speci-
fied indicate anticipated average requirements. In the event changes are
necessary in gquantities or type of materials, a suitable adjustment to the
contract will be made to cover the changes.

€+ In the event repalrs, as specified in Paragraph 28-17, are
required due to no fault of the contractor, cover seeding, as specified
in Paragraph 28-18, is directed, and additional mulching, as specified in
Paragraph 28-19 is required, equiteble adjustments will be made to the con-
tract.
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